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Linear  Standard  Units... 
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THE  ULTIMATE  IN  QUALITY.  . . 

UTC  Linear  Standard  Audio  Transformers  represent  the  closest  approach 
to  the  ideal  component  from  the  standpoint  of  uniform  frequency  re¬ 
sponse,  low  -wave  form  distortion,  high  efficiency,  thorough  shielding 
and  utmost  dependability. 

UTC  Linear  Standard  Transformers  feature  . .  . 


#  True  Hum  iolencing  Ceil  Structure  .  .  .  maii* 
mum  neutrolifotion  of  ttfoy  fields. 

#  Boionced  Vorioble  Impedence  Line  .  .  .  per¬ 
mits  highest  fidelity  on  every  top  of  a  universol 
unit  ...  no  line  reflections  or  tronsverse  coupling. 

#  Reversible  Mounting  .  .  permits  above  chassis 
or  sub-chossis  wiring. 

#  Alloy  Shields  .  .  .  moximum  shielding  from  in¬ 
ductive  pickup. 

#  Hiperm-Atloy  .  .  .  o  stable,  high  permeobility 
nickel-iron  core  material. 


0  Semi-Teroidol  Multiple  Ceil  Structure  .  .  . 
minimum  distributed  copocity  ond  leakage  re¬ 
actance. 

0  Rrecision  Winding  .  .  .  occurocy  of  winding 
-l*/o.  perfect  bolance  of  inductance  and  capocity; 
exact  impedance  reflection. 

0  High  Fidelity  .  .  .  UTC  lineor  Stondord  Tront- 
formers  ore  the  only  audio  units  with  o  guoron- 
teecf  uniform  response  of  ^  I  OB  from  20-20.000 
cycles. 


TYPICAL  LS  LOW  LEVEL  TRANSFORMERS 


Rrletive 

hum- 

Mei.  pickup  I 
Level  reduction 
|)U^74  i>H~ 


Lu»  IniprJonre  uukr.  .**41.  i^'t,  :>uu.  l;*u.U04t  ulims 

pii  kup.  ur  muidple  line  :!5U.  liiiJ.  ufMl  usrrolt,  tn  two 

to  push _p^M_erids _ boo  ohms _ sn-tluns _ 

As  At  4iK»ve  MU. 0410  uhinx 


ltrlds;lnK  iiiir  to  sinslr  or 

_pii>li  pull  ftriils _ _ 

.ShiKir  plate  to  push  pull 
icri.ls  like  JA3.  HL6.  3U0.\. 
.split  set-oixiary 
.siiiKle  pUte  to  push  pull 
icrlds  Split  prliniry  and 

Tush  pull  plates  to  push 
pull  Krids.  Spill  prtiii.<i> 

and  sei-undary' _ 

.MlsIniC.  hnv  inuH-daiuc; 
nuke,  plikup.  or  multi¬ 
ple  line  to  luultttde  line 


1  uliiiis  rju.uou  ohms ; 


-'*0.  i:i:i.  :'uo.  r.o,  it:,  juo. 
lloU.  iidJ.  jUO,'  3dJ.  Sou  boo  utiins 
tiOO  uhtus 


Push  pull  loH  level  plates 

to  iiiultiple  line _ 

Three  sets  of  balaiued 
Hindiiiies  f»r  hybrid  ser- 
she.  (entertapped 


As  at>ive _ _ ^io  30.00U 

l.'..0oo  ohms  :,o.  lij.  ioo.  iio.  dtMljTtroo^ 

_  _  _  333.  304)  600  ohms  rycles 

ir>. 000  ohms  '»«  l:'i  '^lo.  2^0.  30-:10.00(>” 

_ 3^r»oo,eiM^.ihnu _ 

3U.0UU  ohms  r>0.  1:25.  :!i>0.  :25U.  ;!U-;;o.OOU 

plate  lu  plate _ ^333.  *>00'6«>U  ohin< 

.'>00  boo  ohms  5o0  dou  otims  30-ri.ouo 
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TYPICAL  LS  OUTPUT  TRANSFORMERS 


Pu-h  pull  345.  350.  oVo.  43 


5.000  ohms  plate 
U>  plate  and 
3.000  olims  plate 

_lo  pl^e _ 

.5,000  ohms  plate 
to  plate  and 
3.000  ohms  plate 

_io  plate _ 

3.5(K)  ohms  plate 


LS-6LI  Push  pull  oLti  s  self  lu 


500.  333.  350. 
300.  13'».  50.  3 
•30.  l.».  10.  7  5, 


500.  333.  250. 
t*00.  125.  50.  30. 
SO.  15.  10.  7.5, 
5.  2  5.  1  2 
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TESTING  AIRCRAFT  FUEL  GAGES . COVER 

Quolify-control  intpection  of  copacitonce-type  fonk  units  for  Simmonds  Pocitron  electronic  fuel  goge.  Inner  electrode 
profile  con  be  designed  to  give  linear  gallon  readings  for  olmost  ony  tonk  contour  (see  p  138) 

PRODUCTION  PLANNING  SPEEDS  MILITARY  ORDERS . . 

Detoils  of  system  that  has  enabled  Sperry  Gyroscope  Compony  to  double  production  per  mon  hour  since  wor 

HORIZONTALLY-POLARIZED  OMNIDIRECTIONAL  ANTENNA,  by  C.  Brasse,  Jr.  and  R.  Thomas 
Simple  arrangement  gives  circular  radiation  pattern  in  10-cm  region 

COMMUNITY  CIVIL  DEFENSE  COMMUNICATIONS  PLAN,  by  Neal  F.  Harmon  . 

Detoils  by  system  now  being  set  up  in  Onondogo  County,  N.  Y.,  utilizing  ova  loble  radio  facilities 

REMOTE  CONTROL  OF  POSITIONING  MOTORS,  by  George  M.  Chute 

General-purpose  follow-up  circuit  changes  position  of  valve  or  other  motor  lood  when  remote  knob  is  turned 

AUTO-SEMBLY  OF  SUBMINIATURE  MILITARY  EQUIPMENT,  by  S.  Danko  and  S.  Lanzolotti 

Etched  wiring  and  dip  soldering  save  labor,  speed  assembly,  improve  performance  and  cut  cost  of  ultracompact  circuit.'y 

AUTOMATIC  TV  SYNC  LOCK,  by  L.  M.  Leeds . .  ” 

Special  effects  can  be  added  to  remote  program  when  local  sync  generator  is  synchronized  to  remote  generator 

CROWDED-BAND  MOBILE  EQUIPMENT,  by  H.  H.  Davids  and  T.  J.  Foster  .  102 

Transmitter-receiver  combination  for  operation  in  148  to  174-mc  range 

MILLIMICROSECOND  OSCILLOGRAPHY,  by  Y.  P.  Yu,  H.  E.  Kallmann  and  P.  S.  Christaldi  .  106 

Distributed  amplifiers  and  linear  sweep  generators  permit  viewing  of  millimicroseccnd  pulses 


SPEED-CONTROLLED  SWITCH,  by  H.  W.  Krefsch  and  F.  J.  Walker .  HZ 

Thyratron  circuit  fed  by  a-c  tachometer  operates  a  relay  at  o  preselected  speed  , 

CONTINUOUS  FILM  SCANNER  FOR  TV .  114 

High-fidelity  film  picture  source  with  electronic  compensotion  for  jitter  and  flicker 

CORRUGATED-WAVEGUIDE  BAND-PASS  FILTERS,  by  J.  C.  Greene .  117 

Rapid  transition  between  poss  and  attenuation  bonds  is  provided  by  a  waveguide  section  and  corrugated  surface 

BROADCAST  TAPE  SPEED  CONTROL,  by  D.  R.  Andrews . .  120 

Cut-off  programs  ore  avoided  by  ployback  thot  reproduces  some  interval  os  original  magnetic-tope  recording 

MEASURING  VECTOR  RELATIONSHIPS,  by  Y.  P.  Yu .  124 


Instrument  measures  complex  components  of  on  unknown  voltage  over  frequency  range  of  8  cycles  to  500  me 

SQUARE-WAVE  GENERATOR  USING  GATED-BEAM  TUBE,  by  Louis  E.  Garner,  Jr .  128 

Pulses  from  50  to  500,000  per  second  from  five-tube  generator  174-mc  range 

TRANSISTOR  FREQUENCY  MODULATOR  CIRCUIT,  by  L.  L.  Koros  and  R.  F.  Schwartz .  130 

Provides  low-distortion  modulation  with  reduced  size,  weight,  and  o-f  and  d-c  power  reruirements 

BUSINESS  BHIEFS  .  7»  ELECTRON  ART  .  140  NEW  BOOKS  .  ISO 

CROSSTALK  .  il  NEW  PRODUCTS  .  142  BACKTALK  .  1S2 

TUBES  AT  WORK .  136  NEWS  OF  THE  INDUSTRY .  146  INDEX  TO  ADVERTISERS  (last  Page) 
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SOLDERI 


iiectrifled  by  Marion,  these  tweezers  now 
do  double  duty.  They  position  the  work 
and  solder  It  at  the  same  time.  Tripled 
production  and  finer  fiuxiess  joints  resuit. 


FLEXIBLE  BRAIDED  CONDUCTORS 
APPROX  EQUIV.  #10  8  a  S 

SILVER  SOLDERED 

TANTALUM. TUNGSTEN  TIPS 

SHAPED  FOR  OPERATION  REQUIREMENTS 


^<^marion  methods 


MARION  USES  THIS  METHOD  oi  Tweezer  Soldering  for  pre¬ 
cise  hairspring  soldering,  positioning  small  metal  pcrrts  in 
thermoplastic  cements,  and  in  other  fine  soldering  operations. 
Resistance  heating  in  ^  work  itself  cmd  conducted  heat  from 
the  tips  combine  to  give  greatly  increased  soldering  rotes  on 
pretinned  components.  Because  the  tweezers  develop  little 
heat  themselves,  adjacent  component  damage  is  avoided. 
These  tweezers  permit  an  inexperienced  worker  to  rapidly 
acquire  a  high  degree  of  skill.  Both  positioning  and  solder¬ 
ing  are  combined  with  the  handling  ease  oi  a  fountain  pen. 


STANDARD  "MM  -  TWEEZER  BLADES 


INSULATOR 


NOT  FOR  SALE  — You  con  male*  electric  lolderinq  tweezers  of  youi  own. 
Those  shown  here  hose  standard  "  MM  "  blades,  separated  and  iruulated  by 
bakelile.  They  ate  assembled  and  wired  os  illustrated.  By  voryinq  the  volt- 
aqe,  the  tip  cross-section,  and  the  contact  area,  you  can  adapt  this  tool  to 
your  speciBc  application. 

OTHER  MARION  METHODS  —  Cuneiil  demands  on  industry  by  the 
mobilization  program  accentuate  the  Importance  of  production  methods.  Elec< 
trie  tweezer  soldering  is  only  one  of  a  number  of  methods  which  Marion  pro> 
poses  to  present  in  the  hope  that  some  of  them  can  help  you  os  much  as  they 
have  helped  us.  Marion  Electrical  Instrument  Company,  401  Canal  Street, 
Manchester,  N.  H.,  U.S.A. 
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MUIRHEAD  &  CO.  LTD. 
BECKENHAM  KENT  ENGLAND 


NAME 


MAILING  ADDRESS 


Please  send  me,  free  of  charge,  your 
mi  CATALOGUE,  '  « 


COMPANY 

POSITION 


»  More  and  more  components  in  less  and  less 

space!  That’s  the  manufacturer’s  dilenuna  as 
necessity  shrinks  the  size  of  electrical 
and  electronic  instruments  and  equipment. 

But  compactness  need  not  create  bottlenecks 
—if  you  specify  IRC  miniature  resistors.  Years  ago,  we 
foresaw  the  trend  to  compactness  and  got  ready  for  it.  Now, 
with  the  widest  line  of  resistor  types  in  the  industry,  IRC 
can  supply  miniature  components  for  almost  any  application. 


30  OnwS  lOO  OimS 


•>  200  CXmS  IO.OOO  Ohms. 


nteOUKNCY  IN  MCGACYCIES 


Mifiiotuf*  MPM  RMitlon  or*  i<l«cNy  luitad  to  Mgh 
froquoncy  rocoivor  and  similar  oppHcolions.  Fro* 
quonqr  choroctorislics  or*  outstanding,  but  obsoluto 
bolonco  bos  boon  maintoiaod  Yrith  aN  othor  significant 
•loctrical  charactaristks.  Thos*  aro  tbo  samo  Of  in 
largor  IRC  Typo  MP  Resistors.  MPM's  aro  constructed 
of  solid  steatite  ceramic  rods,  to  srhich  a  iMn  resistance 
film  is  permanently  bonded.  Qiartges  due  to  humidity 
and  aging  are  held  to  a  minimum.  Resislor  body  it 
%"  long,  and  active  resistance  section  only  H" 
long.  Send  for  complete  information  in  Cotolog  P>1. 


Higlier  tpoco-powor  ratio  than  tubular  vrire  vrounds  tuHt  small.  Rat  Type 
FRW  fixed  and  adjustable  svire  wounds  to  voHoge  dropping  appUcationt  in 
limited  space.  FRW's  may  be  mounted  vertically  or  horizontally,  singly  or  In 
stockt.  Non-mognetic  mounting  brockets  extend  through  resistors— allow 
easy  and  economical  mounting— aid  in  heat  distribution  along  entire  length 
—and  transfer  internal  heat  to  chassis.  Light-weight  construction  combines 
vririi  exceptional  mechanical  strength  and  ability  to  Yrithstond  severe 
vibration.  Bulletin  C-l  gives  fuH  performance  data. 


Tiny  tfarad  composition  rasistors — Types  BTR  and  BTS — ore 
only  ’Mt”  in  body -length.  At  M  ond  M  watts,  respectively,  these 
miniature  units  set  new  performance  standards  for  fixed  composition 
resistors.  Advanced  BT*s  easily  meet  the  rigorous  requirements  of 
television— octuolly  exceed  JAN-R-11  SpecMkalions!  Balanced  in 
every  characteristic,  BTs  are  especially  weN  suited  to  high  ambient 
temperatures.  Power  dtssipolion  is  excellent.  Other  AdvaiKed  Type 
BTs  meet  and  surpass  JAN-R-11  Specifications  at  1  and  2  watts. 
Write  for  fuH  particulars  in  Catalog  B-1. 


When  you’re  squeezed  for  "small-orders”  of 
standard  resistors  in  a  hurry,  simply  call  your  IRC 
Distributor.  IRC’s  Industrial  Service  Plan  enables 
him  to  give  you  fast,  ’round-the-comer  delivery  of 
standard  resistors  for  experimental  work,  pilot 
runs,  maintenance.  We’ll  be  glad  to  send  you  his 
name  and  address. 


t  ' 

1 


i 

-AAA/- 


INTERNATIONAL  RE-SISTANCE  COMPANY  A 

403  N.  Breed  SI.,  Philo,  t,  Po. 

Send  me  edditienel  deto  on  the  items  checked  below:— 

Q  Controls  Flot  FRW  Resistors 

17?  Adyonced  ST  Resistors  MPM  Resistors 

Nome  ond  Address  ot  local  IRC  Oisl-ibutor 

NAME  . . . 

miE . 

COMPANY  . . 

ADDRESS . . 


\ 
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THOMPSON  PHOBUCrS. 


Tompson 


Tompson  Q  Products,  Inc 


manufacturers  of  precision  aircraft  parts  and  accessories 

CLEVELAND  •  DETROIT  •  LOS  ANGELES  •  ST.  CATHARINES,  ONTARIO 
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Plastkon 


GliVSSMll^^S 

have  been  solving  your 
engineering  problems  since  1943! 


We  originally  designed  Glassmikes  for  the 
Metallurgical  Laboratory  at  the  University 
of  Chicago  for  use  in  radiation  counter  equip¬ 
ment.  The  Glassmike  construction  (metal 
ferrules  soldered  to  silvered  bands  at  each 
end  of  a  glass  tube)  proved  ideal  for  small, 
high  voltage  filter  and  coupling  capacitors. 
As  the  only  exclusive  producers  of  plastic 
film  dielectric  capacitors,  we  use  many  differ¬ 
ent  films  and  impregnation  combinations. 
Our  application  experience  enables  us  to 
recommend  the  best  dielectric  combination 
for  your  particular  application. 


Some  of  the 

Type  ASG- 
Type  A  AC- 
Type  LAC- 
Type  LSC- 
Type  TAC- 
Type  TSG- 
Type  PAG- 


Type  FAG— 


more  common  Glassmike  types  are  as  follows; 

-High  temperature,  high  voltage  filter  coupling  and  by-pass  service. 
-High  resistance,  low  voltage  coupling  and  storage  service. 

-Very  high  resistance,  extremely  low  dielectric  absorption. 

-High  “Q”,  high  voltage  replacement  for  mica  capacitors. 
-Similar  applications  to  Type  LAG,  but  for  higher  temperatures. 
-Similar  application  to  Type  LSG,  but  for  higher  temperatures. 

-High  DC  resistance,  low  dielectric  absorption  for  temperatures 
up  to  SS®  C. 

-Ultra  high  resistance,  high  voltage  capacitor. 


Send  u»  your  rrquiremenltt  and  wp  will  rerommend  the  proper  capacitor. 


MANUFACTURERS 

Glassmike  Capacitor:. 
Plasticon  Capacitors 
Hi  Volt  Pou  er  Supplies 
Pulse  Forming  i^'etworks 


.ill  Phones;  AMbattodor  2-3777 

'  "P 

o  n  d  e  n  »  e  r  ^  ^  *  Company 
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^«LA8TIC 

The  hberglas- polyester  laminate  that  provides 
greater  insulation  protection  per  dollar  cost 

CLASTIC  Laminates  are  made  by  combining  glass  fibers  with  alkyd  base  polyester  resins 
.  . .  the  resultant  laminate,  combining  the  best  electrical  and  physical  features  of  both,  is 
an  insulating  material  significantly  superior  in  heat,  arc  and  moisture  resistance;  flexural, 
impact  and  tensile  strength  .  .  .  also  it  is  tough,  rigid  and  dimensionally  stable.  CLASTIC 
Laminates  are  easy  to  fabricate;  they  punch  and  shear  without  requiring  pre-heating. 


CLASTIC  Laminates  are  available  in  six  grades 
to  meet  all  known  insulation  requirements: 


GLASTIC 

MM 

GLASTIC 

GF 

GLASTIC 

GW 

GLASTIC 

GU 

GLASTIC 

MP 

GLASTK 

A 

PUXWLi 


Distinctly  superior  to  cotton  fabric  re¬ 
inforced  phenolic  laminates  and  similar 
materials,  yet  competitive  in  price 


Similar  to  Clastic  MM  but  made  with 
a  resin  of  greater  strength  and  flame 
resistance:  well  suited  to  resist  pound 
mg.  required  in  driving  slot  wedges 


Premium  grade,  much  greater  strength 
than  either  MM  or  GF:  45.000  psi  at 
150°C  after  200  hours:  requires  sharp 
carbide  tools  in  fabricating. 


Similar  to  GW  but  uses  unidirectional 
glass  cloth  for  maiimum  tensile 
strength  in  one  direction  (70.000  psi) 


Tough,  semi-rigid  sheet  stock  available 
in  .038"  nominal  thickness  only;  well 
suited  to  cold  shearing  and  punching 

Tough  and  thin;  will  crease  without 
serious  loss  in  dielectric  (500-700 
V,  M);  shearing  and  handling  qualities 
far  superior  to  mica  glass  materials: 
will  not  puff  or  distort  regardless  of 
long  storage  under  heat  or' humidity; 
standard  thicknesses  .015"  and  .020" 


MECHANICAL  AND 
ELECTRICAL  PROPERTIES 


Flexural  Strength  (psi) 
iRigidity  (Young’s  Mod.  x  10") 
Impact  Strength  (liod) 

Tensile  Strength  (psi) 
Compressive  Strength  (psi) 
Hardness  (Rockweil  M) 

Specific  Gravity 
Water  Absorption  (*/*  ASTM) 
Arc  Resistance  (ASTM) 
Dieiectric  Strength  (V/M) 
Dielectric  Constant  (at  60  cy.) 
Power  Factor  (*/.  ot  60  cy.) 


AFTER  200  HRS. 
Expoiur*  ot  ISO^’C. 


GRADE 

GRADE 

GRADE 

MM 

GF 

GW 

Flexural  Strength  (psi)  ^ 

25,200 

32,200 

45,000 

Impact  Strength  (Itod)  ^ 

15.7 

25.2 

22.0 

Dielectric  Strength  (V  M)  ^ 

325 

315 

200 

Water  Absorption  (7.  ASTM)  ^ 

1.32 

.61 

2.15 

GRADE  B  INSULATION  FOR  THE  PRICE  OF  GRADE  A 

{IMPACT  STRENGTH 
ARC  RESISTANCE 
HEAT  RESISTANCE 
DIMENSIONAL  STABILITY 
MOISTURE  RESISTANCE 


•  MOLDED  GLASTIC  parts,  Grade  MG.  are  available  to 
specification. 

•  Special  GLASTIC  for  particular  requirements  will  be 
developed  on  request. 

•  Information  detailing  the  superiority  of  GLASTIC 
with  grade  C  phenolics  and  melamine  G5  laminates 
IS  available  .  .  .  Write  for  GLASTIC  bulletin  MR;  also 
for  free  test  samples-they'll  be  sent  upon  written 
request. 


Write  for  CLASTIC  bulletin  MR;  also  for  free  test  samples 


A  PARTIAL  LIST  OF  M-R  PRODUCTS:  FIBERGIAS  VARNISHED  TUBING,  TAPE  AND  CIOTH  •  INSULATING  PAPERS 
AND  TWINES  •  CABLE  FILLING  AND  POTHEAD  COMPOUNDS  •  FRICTION  TAPE  AND  SPLICE  •  TRANSFORMER  COM 
POUNDS  •  FIBERGLAS  SATURATED  SLEEVING  •  ASBESTOS  SLEEVING  AND  TAPE  •  VARNISHED  CAMBRIC  CLOTH  AND 
tape  •  MICA  PLATE,  TAPE,  PAPER,  CLOTH,  TUBING  •  FIBERGLAS  BRAIDED  SLEEVING  •  COTTON  TAPES,  WEBBINGS  AND 
SLEEVINGS  •  IMPREGNATED  VARNISH  TUBING  •  INSULATING  VARNISHES  OF  ALL  TYPES  •  EXTRUDED  PLASTIC  TUBING 
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THE  r  I  L  I  KKJ  nt  CO.,  INC. 

FLUSHING,  LONG  ISLAND,  N.  Y.  1 

LARGEST  EXCLUSIVE  MANUFACTURERS  OF  RF  INTERFERENCE  FILTERS 


Engin€0rs  think  ^or  noise  suppression! 


FILTRON  might  not  be  able  to  lick  the  problem 
shown  above,  but  we  can  solve  all  of  your  prob¬ 
lems  of  RF  Interference  Suppression  on  electronic 
equipment. 

FILTRON  will  design  the  right  filter  for  your  cir¬ 
cuit  conditions  to  meet  size,  weight  and  electrical 
characteristics  —  and  meet  RF  Interference  Sup¬ 


pression  Specifications  wherever  RF  Interference 
must  be  eliminated. 

FILTRON't  advanced  engineering,  due  to  con¬ 
stant  research  and  development,  together  with 
FILTRON’s  produaion  know-how,  insures  quality 
components  to  meet  your  delivery  requirements. 


RF  INTFRFERFNCE  SUPPRESSION  FILTERS  FOR: 

Dyn«m«t«rt 

G*n*r«toPS  Pgwgv 

Inverters  Actweters 

Itectrenic  Cateline 

Cont*eU  inflnet 

•thcf  IF  lAttrftrtRCt  yreAvciAf  t^wiytntnl 
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ONE  CONTROL 

Model 

630 


Just  one  knob— extra  large— easy  to  turn— flush  with  the  panel, 
controls  all  ranges.  This  one  knob  saves  your  time— 
minimizes  the  chances  of  “burn-outs”  because  you  don’t 
have  to  remember  to  set  another  control.  You  can 
work  fast  with  Model  630  with  your  eyes  as  well  as  your 
hands.  Look  at  that  scale— wide  open— easy  to  read, 
accurately.  Yes,  this  is  a  smooth  TV  tester.  Fast,  safe,  no 
projecting  knobs,  or  jacks,  or  meter  case.  Get  your 
band  on  that  single  control  and  you’ll  see 
why  thousands  of  “Model  630’s”  are  already  in  use  in 
almost  every  kind  of  electrical  testing 


ALL  RANGES  WITH  THIS 
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Nowhere  can  you  obtain  a  broader  variety  of  finer  quality  controls 
than  those  made  by  Centralab'-the  Company  which  introduced 
carbon  controls  to  the  electronic  industry  more  than  25  years  ago  I 


For  more  information  see  next  two  pages  -k 


Centralab's 


« 

New  Model  2 


Radiohm 


14  Good  Reasons  Why 

CRL’S  Model  2  Radiohm  is  the  Control  for  You! 


1.  Retislor:  Velvet  smooth,  low  noise  level 
operation  with  CRL’s  exclusite,  chemical¬ 
ly  developed  resistance  material.  Thirteen 
standard  tapers. 

2.  Resistor  baset  Resistance  material  br)nded 
to  laminated,  phenolic  base.  Base  maintains 
hi^h  insulation  resistance  in  high  humidity. 


9.  Shaft;  Many  variations  meet  diversified  ap¬ 
plication.  Round,  Flatted,  Slotted,  Split 
knurl.  Finger  tip  knurl.  Also  nylon  for 
high  voltage  application. 

10.  Cover:  Cadmium  plated  steel,  completely 
shields  resistor  element. 


3.  Contact  spring;  Phosphor-bronze.  Double  II-  Switch:  Directly  operated  from  shaft.  Posi- 
wiping.  Uniform  mechanical  pressure  and  tive  on  and  off  action.  Standard,  high  and 

positive  electrical  contact  on  resistor  ele-  low  current  ratings  in  varied  combinations. 


ment  and  contact  ringassures  noiselessaction. 

4.  Shoe;  High  grade,  laminated  phenolic.  High 
insulation  resistance  in  humidity. 

5.  Center  terminal;  Cadmium  tipped,  non-oxi- 
dizing.  Easily  soldered. 

6.  Terminals:  Clinch  type,  tightly  crimped  to 
resistor  element  for  mechanical  rigidity  and 
electrical  continuity  when  soldered  or  in 


12.  Switch  terminals;  Ends  shaped  for  wrap¬ 
around  leads.  Hot  tin-dipped  for  easy  sol¬ 
dering.  Mechanically  anchored  —  will  not 
loosen  during  soldering  operations.  Sur¬ 
faces  elevated;  cannot  short  to  cover  legs. 

13.  Insulator;  High  dielectric  strength  permits 
breakdown  rating  of  1,000  volts,  R.M.S. 


humidity. 

7.  Ground  plate:  Cadmium  plated  steel. 


14.  Variety  of  unit  types;  Single  or  twin,  con¬ 
centric  shaft  twins,  plain  or  switch  type, 


8.  Bushing:  Cadmium  plated  steel.  Accurately  any  of  these  tapped  or  untapped.  Simple 

machined  for  minimum  shaft  bushing  clear-  design  permits  wide  variation  at  minimum 


ance,  smiuith  rotation. 


TV 


YOUR  AM-FM-TV  APPLICATIONS 

SPECIFICATIONS  TO  MEET  COMMERCIAL  AND  GOVERNMENT  REQUIREMENTS 


Famous  new  Centralab  Model  2  Radiohms  now  avail¬ 
able  in  plain  or  switch  types  —  standard  or  custom 
designs — with  plain  or  dual  concentric  shafts. 
control  diameter  meets  today* s  demand  for  smaller  size. 


New  Cenlralah  Model  2  Radiohm 
Control  —  Left,  single  unit  plain 
type,  untapped ;  right,  twin  unit 
plain  type,  untapped.  Both  with 
|i  single  shafts. 


New  Centralab  Model  2  Radtohm 
Control — control  shown  is  a  single 
unit  switch  type,  tapped.  Control 
has  single  shaft. 


OF  SPECIAL 
INTEREST...:, 

The  World's  Smallest  Volume 
Control  —  Centralab's  Model  1 


Smaller  than  a  dime!  Less  than  Vi’  thick. 
Available  in  plain  or  switch  type. 
Ideal  for  miniature  electronic  gear. 


N 


New  Centralab  Model  2  Radiohm  New  Centralab  Model  2  Radiohm  Con- 
Control  —  this  control  is  a  twin  trol  —  Left,  twin  unit  plain  type,  front 
unit  switch  type,  untapped.  It  has  a  section  tapped ;  right,  twin  unit  switch 
single  shaft.  type,  rear  section  tapped.  Both  units  have 

concentric  shafts. 

FOR  COMPLETE  SPECIFICATIONS 
AND  SAMPLES 

If  you  want  further  information  —  taper  cun’es, 
physical  dimensions,  engineering  specifications  on 
Centralab’s  Model  2  Radiohms  or  Model  I’s,  mail 
in  coupon  below.  Al.iitufaclurer’s  samples  on  request. 

Cen^alab 

Division  ol  GLOBE-UNION  INC.  •  Mitwonkee 


I 

I 

I 


Centralab  Div.  Globe-Union  Inc. 

914  E.  Keefe  Ave.,  Milwaukee  1,  Wis. 

Please  send  me  Control  bulletin  No.  42-85  on  Ontralab  Model  2  RaJi- 
ohms.  □  Also  include  Control  bulletin  No.  42-19  on  Centralab's 
Model  1  miniature  control. 


Name . . . . . Title _ 

Oxnpiny . . . . . . . . Adslrt^s . . . 


City. 


Z«»nc . .  ^tatc. 


Bulletin  GR2  contains 
useful  engineeting  data 
on  GLOBAR  BNR  Ce¬ 
ramic  Resistors.  Copies 
will  be  supplied  imme¬ 
diately  upon  request. 
VC' rite  Dept.  V-71,  The 
Carborundum  Com¬ 
pany,  GLOBAR  Division, 
Niagara  Falls,  N.  'i'. 


For  Negative  Resistance-Voltage  Characteristics 


Resistors  of  this  type  are  readily- 
made  to  meet  exaa  specifica¬ 
tions.  Working  samples  are 
available  when  necessary.  To 
be  sure  of  receiving  resistors 
made  to  correct  specifications, 
the  following  information 
should  be  furnished; 


a.  Type  of  apparatus  in  which  resistors  are  to  be  used, 

b.  Method  of  mounting  and  space  limitations. 

e.  Normal  operating  voltage  and  peak  voltage  if  available. 

d.  Resistance  and  inductance  of  the  circuit  if  available. 

e.  Ohmic  resistance  of  the  resistor  and  allowable  plus  or  minus  tolerance. 

f.  Maximum  voltage  applied  continuously  or  intermittently. 

g.  Duration  of  load  and  elapse  of  time  betwee  n  applications. 

Furnishing  these  data  will  also  avoul^unnecessary  delay  and  confusion. 


TYPE  BNR  RESISTORS 


Typical  applications  where  these  resistors  operate  successfully  include: 

«  Small  motors  to  prevent  arcing  ^  Voltage  control  circuits  in 

■  of  governor  contact  points.  ^  electronic  devices. 

Stabilizing  rectifier  circuits  by  M  Protection  of  solenoids  in 

■“  limiting  peak  voltages.  direa  current  circuits. 


Responding  instantly  to  voltage  changes, 
GLOBAR  type  BNR  Silicon  Carbide  Resist¬ 
ors  provide  increased  resistance  as  a  poten¬ 
tial  is  decreased.  Conversely,  as  a  potential 
is  applied,  resistance  decreases.  These  re¬ 
sistors  are  what  is  commonly  referred  to  as 
voltage  sensitive.  They  are  used  to  dampen 
the  effect  of  transient  voltages  and  provide 
instant  protection  for  electrical  circuits. 


GLOBAR  Ceramic  Resistors 


BY  CARBORUNDUM 


"Carborundum" and  "Globar" art  registered  trademarks  which  indicate  manufacture  hy  The  Carborundum  Company,  Niagara,  Falls,  N.  Y 


GLOBAR 

trade  mark 
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Today,  -hp-  offers  complete  instrumentation  for  virtually 
every  type  of  electronic  measuring.  For  audio  work,  -hp- 
oscillators  and  generators,  '  2  to  10,000,000  cps.  For  voltage 
measurements,  vacuum  tube  voltmeters  ( ac  and  battery )  2  to 
700,000,000  cps.  For  VHF,  UHF  and  SHF,  signal  generators 
10  to  7,600  me.  For  microwave,  a  broad-band  line  covering 
all  coaxial  and  6  most-used  waveguide  frequencies.  For  micro- 
wave  impedance  and  power  measurements,  complete  new 
instrumentation,  10  to  12,400  me.  For  frequency  measure- 
menr,  standards,  monitors  and  cycle  counters,  .01  to  200 
me.  These  and  more  —  over  200  fast,  accurate,  easy-to-use 
instruments  — the  world’s  most  complete  coverage  of  elec¬ 
tronic  measuring  needs. 


•hp-  has  seleaed  the  best  independent  organizations  in  Amer¬ 
ica  to  give  you  person-to-person  help  with  your  measuring 
problems.  You  are  served  by  electronic  specialists — men  trained 
by  Hewlett-Packard,  fully  informed  about  all  -hp-  instruments. 
'These  men  save  your  time  by  helping  select  exact  instrumen¬ 
tation  you  require.  They  can  offer  expert  counsel  on  your 
measuring  problems.  They  are  located  in  major  business  cen¬ 
ters,  as  near  to  you  as  your  telephone.  Gill  them  whenever, 
uhereter  you  need  personal  help,  in  your  plant,  today! 


The  -hp-  field  service  program  saves  time! 

The  -hp-  direct-to-you  sales  policy  saves  money! 


HEWLETT-PACKARD  COMPANY 


2309A  PAGE  Mill  ROAD  •  PALO  ALTO,  CALIFORNIA,  U.S.A. 
Expert:  Frotor  &  Honten,  Ltd.,  Son  FraneiKO,  lot  Angain,  Naw  York 
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There  is  a  trained 

-fip-  representative  near  you! 

Albuqatrqat,  Naw  Mtxica 

Haostan  8,  Taste 

Neely  Enterprises 

Earl  Lipscomb  Associate; 

107  S.  Washington  St. 

2420  B  Rice  Blvd. 

Albuquerque  S-8731 

P  0.  Bos  6S73 

Boston  IS,  Massachosotts 

Burlingame  Associates 

Linden  9303 

Las  Aagaltt  48,  Califtraia 

270  Commonwealth  A»e. 

Nealy  Enterprises 

KEnmore — 6-8100 

7422  Melrose  Ava. 

Chicato  40,  llliaais 

WHItnay  1147 

Alfred  Crossley  &  Associates 

Ntw  Yarti  13,  New  Yarn 

4501  N.  Ravenswood  Ave. 

Burlingame  Associates 

uptown  8-1141 

103  Lafayette  St. 

1  Clavtiand  IS,  Ohio 

t  M.  P.  Odell  Co. 

DIgby  9-1240 

PbiladtiRhIa  44,  Pena. 

2536  Euclid  Ave. 

Burlingame  Associates 

PRospect  1-6171 

422  West  Coulter  St. 

Dallas  S,  Ttun 

Earl  Lipscomb  Associates 

TEnnessae  9-2006 

Sacraaitnta,  Califarala 

3S61  Marquette  St. 

Neely  Enterprises 

P.  0.  Bos  8042 

309  Ochsner  Bldg. 

EMerson  6  7989 

Gl  ibert  3-7461 

Daytqn  2,  Ohio 

San  Francisco  IB,  Callfamia 

Alfred  Crossley  &  Associates 

Neely  Enterprises 

r  4t0  W.  First  St. 

2830  Geary  Blvd. 

Michigan  8721 

WAInut  1-3960 

Otnvtr  3,  Calarada 

St.  Laals  3,  Mitsaari 

1  Ronald  G.  Bowen 

Harris-Hanaon  Comaany 

I  8S2  Broadway 

208  North  22nd  Street 

)  AComaS211 

MAin  5464 

1  Datrait  S,  Michigan 

SyrMosa  2,  Ntw  Tart 

S.  Sterling  Company 

Burlingame  Associates 

13331  Linwood  Ave. 

712  State  Tower  Bldg. 

TOwnsend  8-3130 

Syracuse  24)194 

Fart  Myars,  Florida 

Teranta  2-B  Batarla,  Caaada 

Arthur  Lynch  A  Associates 

Atlas  Radio  Corporation,  Ltd. 

P.  0.  Bos  466 

S60  King  St..  West 

Fort  Myers  5-6762 

WAyarlay  4761 

,  High  Peint,  Nirth  Carolina 

Washlnttaa  8, 1.  C. 

^  Bivins  8  Caldwell 

Burlingame  Associatas 

j  Room  807,  Security  Bank  Bldg. 

2017  S  Street  N.W. 

1  High  Point  3672 

OEcatur  8000 

OFFERS 

COMPLETE  COVERAGE 


HEWLETT-PACKARD  INSTRUMENTS 


..in  electronic  test  instramentation.. 


..in  convenient, “next-door”  sorvico.; 


WORKING  WITH  VIDEO? 


Excellent  amplitude 
linearity  — 
less  than  .1  db/mc. 


Crystal’positioned 


pulse  type 


frequency  marks 


SWEEPING  OSCILLATOR 

DlSieMlD  FOR  YOUR  VIDtO  NttDS! 

The  new  Marka-Sweep  Model  V^ideo  extends 
to  video  circuit  design  and  testing  the  speed, 
accuracy  and  conxenience  that  has  attended  the 
use  of  sweep  generators  at  higher  frequencies.  The 
oscilloscope  pattern  shown  abo\  e  is  an  exact  repro¬ 
duction  of  the  detected  output  of  the  Model  \'ideo. 

FEATURES: 

Sw«ep  Method:  All  Electronic 

Sweep  Ranges :  50  kc  to  10  me, 

50  kc  to  20  mcs. 


Frequency  marks  of  the  pip  type:  Crystal  posi¬ 
tioned  at  1, 2, 5, 10, 15, 20  mcs.  Other  frequencies 
to  special  order. 

N’ariable  frequency  pip  mark  formed  by  inject¬ 
ing  CW  from  auxiliary  signal  generator  (Kay 
Accessory  Oscillator  now  available. ) 

Separate  attenuators  on  markers  and  video. 

Price:  $495  f.o.b.  Factory.  10%  higher  outside 
U.S.A.  and  Canada. 


Write  for  Complete  Specifications  and  1951  Catalog 


KAY  ELECTRIC  COMPANY 


25  Maple  Avenue 


PhoM  CAUwrf  6^000 


Pine  Brook,  New  Jersey 
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Oriflinol  Orowinf  mod*  fof  OHMITE 


More  nuuiiifacturen  have  itandardiacKl  on  Ohmite  ' 
rlmataU  for  their  predneU  . . .  more  eompaniea  are 
bnjteg  Ohmite  rhaoatats  for  their  own  me  . . .  than 
any  other  nmke  of  riieoatat  on  the  market,  today..- 
The  primary  reason  for  this  indnstry-wide  prefer¬ 
ence  for  Ohmite  rheostats  is  their  proven  depend- 
ability  . . .  their  ability  to  give  extra  years  of  anfail- 
ing,  trouble-free  serviee. 


GILBERT 


*l)r.  IVilliam  filbert 

13441603 


This  great  English  physicist  and  physician 
to  Queen  Elizabeth  is  universally  recog¬ 
nized  as  the  ‘‘father  of  electricity."  He  first 
advanced  the  hypothesis  that  the  earth 
itself  is  a  great  magnet,  and  confirmed  his 
ideas  by  various  magnetic  experiments.  The 
gilbert,  C.G.S.  unit  of  magnetomotive  force, 
is  named  for  him. 


/feoatm  Hie/re 
6iiift  ihat  way / 


MITAL-OtAPHITE  IRUSN, 

Perfect  contc^  with  negligible 
wear  w»  ia  massd  by  tbt. 

metal^nm^iae  coataet  brmb  (ym^ 
ied  to  w  tw  enrent  and  leaiataaa*) 
and  llHt  large,  Hat  mntart  anrfaa^ 


VITtEOUS  ENAMEL  HOND 
Core  and  baae  are  bonded  together  by  rit* 
reona  enamel  into  one  integral  unit,  ^ch 
turn  of  wire  ia  alto  permanently  lo^ed  in 
place  by  Titreona  enameL 


UNIEOIM  CONTACT  PRESSUIE 

Taaapered  ateel  contact  arm  forma  a  long 
ateel  aptdng  which  aaaurea  uniform  contact 
preanire.  Univeraal  joint  action  of  the  bmah 
maintains  **flosh-floating”  contact. 


'all  ceramic  and  metal  construction 

Ohmite  riieoatata  have  a  ceramic  core,  base,  and  driving 
hub.  There  are  only  ceramic  and  metal  in  their  conatmc* 
tion — nothing  to  char,  bum,  shrink,  or  deteriorate.  Ihey 
are  designed  for  Ica^  trouble-free  life. 


vitm  on  Compaq  letter- 
bead  for  Catalog  and  Eiigineer 
ing  Manual  No.  40. 


RHEOSTATS  •  RESISTORS 


TAP  SWITCHES 


Jet  Engine  Opposite-Polarity  Ignition 
Coils  are  shown  below  being  tested  with  a 
General  Electric  crest  voltmeter.  The 
crest  voltmeter  measures  either  positive 
or  negative  crest  voltages.  Portable  - 
it  does  not  need  an  external  power  supply. 


Ten  Photoelectric  Recorders 
Used  at  Bottelle  Institute 


metallic  and  plastic  substances.  It  is  also 
used  as  a  sensitive  recording  instrument 
for  use  in  measurement  and  non-destruc¬ 
tive  testing  where  it  responds  to  and 
signals  from  devices  such  as:  ionization 
gages,  photoelectric  cells,  thermocouples, 
transducers,  and  strain  gages. 

The  Type  CE  photoelectric  recorder 
measures  d-c  volts  or  amperes  directly, 
and  will  record  almost  any  quantity  that 
can  produce  a  d-c  signal  which  varies  in 
proportion  to  the  quantity  being  meas¬ 
ured.  Chart  speeds  range  from  Yi  inch 
per  hour  to  72  inches  per  minute;  sensi¬ 
tivities  are  as  high  as  1.0  microampere 
full  scale;  response  p>eriods  as  fast  as 
1/5  second  for  full-scale  deflection. 
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DINGS  MAGNETIC  SEPARATOR  COMPANY 
RECOMMENDS  USE  OF  G-E  GAUSS  METER 


netic  foreign  particles  are  passed  in  a 
steady  flow  near  the  magnets — which 
remove  these  foreign  particles.  This  proc¬ 
ess  sometimes  requires  much  repetition, 
with  the  strength  of  the  magnets  varied 
each  time.  In  order  to  do  this,  the  exact 
strength  of  each  magnet  has  to  be  con¬ 
trolled  to  within  narrow  limits.  The 
General  Electric  gauss  meter  ^enables 
operators  to  maintain  these  limits^ 
Designed  for  unidirectional  fluxes,  the 
gauss  meter  can  be  used  for  checking  flux 
densities  and  flux  gradients  in  air  gaps. 
Dings  Magnetic  Separator  Co.,  Mil-  gnj  for  measuring  flux  density  in  iron 
waukee,  Wis.,  manufacturer  of  mag-  structures, 
netic  separators,  recommends  the  G-E 
gauss  meter  for  determining  the  strength 
of  the  horseshoe  magnets  used  in  their 
separators.  Reports  Mr.  Karl  A.  Blind, 

Chief  Engineer  at  Dings,  “We  are 
recommending  the  G-E  gauss  meter  to 
operating  personnel  in  plants  where 
magnetic  separators  are  an  essential 
part  of  production  machinery.  We  ^- 
lieve  ofierators  should  acquire  and  use 
the  gauss  meter  for  purposes  of  effec¬ 
tively  and  rapidly  checking  the  full 
operating  efficiency  of  the  magnet.” 

Magnetic  separators  consist  of  either 
one  or  a  series  of  permanent  or  electro¬ 
magnets.  Materials  which  contain  mag- 


Spoiloge  Costs  Cut  90% 
With  G-E  Roughness  Scales 


Air  Maze  Company,  Cleveland,  Ohio, 
manufacturers  of  filters  for  all  purposes 
say  that  their  G-E  surface  roughness 
scales  and  specimens  cut  spoilage  costs 
90^  which  otherwise  would  have  in¬ 
creased  manufacturing  expanses.  “They 
have  provided  us  with  real  savings  in 
both  time  and  money,”  says  H.  W. 
Matlock,  chief  draftsman  for  Air  Maze. 

Daily  use  is  made  of  the  roughness 
specimens  in  preparing  the  specifications 
and  blueprints  for  comp)onent  filter  parts. 
Then,  with  the  handy  lightweight  scales. 
Air  Maze  makes  certain  that  the  finishes 
on  parts  received  from  their  vendors  are 
correct.  When  there  is  a  question  as  to 
the  suitability  of  a  standard  part,  they 
end  the  argument. 

G-E  surface  roughness  scales  and  speci¬ 
mens  are  particularly  adaptable  when 
any  parts,  manufactured  by  several  sub¬ 
contractors  or  by  different  departments 
in  one  manufacturing  plant,  must  have 
uniform  surfaces  roughness.  The  scales 
and  specimens  provide  a  common  basis 
for  the  engineer,  draftsman,  machinist, 
and  inspector  in  determining,  supplying, 
and  approving  the  correct  surface  finish. 


GENERAL 


acciiun  Aouz-zij,  ucrtcKAL  elcc.iiiiv. 
SCHB4ECTAOY  5,  N.  Y. 

I  Plcaia  tand  m«  Itia  following  buiutints 
I  Indicotoi 

I  \  lor  raforanc*  only 
”  X  lor  plonning  on  immadiata  projact 
I  □  Gouu  Malar  (GEC-238AI 
I  D  Surfoca  Spacimant  &  Roughnasi  Scalar 
I  (GK-7741 

!  □  Typa  CE  Photoalaciric  Racordar  (GEC- 

I  2541 

I  □  Crart  Voltmatar  (GEC-3801 

(NAME . . . . 

COMPANY 


STREET  . . . . 

CITY . . ZONE  STATE 


CHS 


Battelle  Institute,  Columbus,  Ohio, 
is  now  using  ten  General  Electric  photo¬ 
electric  recorders  in  its  industrial- 
research  laboratory. 

Some  of  the  recent  applications  for 
which  photoelectric  recorders  have  been 
used  at  Battelle  are:  differential  thermal 
analysis,  and  recording  short-time  high- 
temperature  creep  qualities  of  various 
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HEAVY,  LESS  EFFI¬ 
CIENT  and  slower  to 
assemble,  was  the  orig¬ 
inal  Weller  Soldering 
Ctun  composed  of  the 
parts  shown.  Compare 
these  with  the  fewer 
parts  at  right  in  the  new 
Can,  and  youUl  readily 
see  why  the  new  stream¬ 
lined  Weller  is  so 
popular. 


COPPER  TREATS  YOUR  PRODUCT  BETTER  WHEN  YOU 
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Confirol^r 
1enif>er 


Revere  Copper  Rod  replaces  Secondary  Coil  in  Soldering  Gun  Trans- 
former . . .  reduces  number  of  parts,  makes  for  a  speedier,  more 
efficient  assembly .  , .  also  makes  possible  a  fighter,  more  compact 
unit  of  increased  capacity. 


WHEN  the  Weller  Manufacturing 
Company,  Easton.  Pa.,  was 
I  completing  the  development  of  its 
'  new  electric  soldering  gun,  they  were 
confronted  with  this  problem:  The 
'  Revere  Copper  Rod  used  to  re¬ 
place  the  secondary  coil  in  the  trans¬ 
former  had  to  maintain  its  rigidity 
^yerbe  sulhciently  soft  so  that  during 
the  shearing,  coining,  and  bending 
operations  there  would  be  no  break¬ 
ing  or  splitting  of  the  rod. 

Revere’s  Technical  Advisory  Serv¬ 
ice  recommended  a  certain  temper 
copper  rod.  It  was  discovered  that 
Weller  was  getting  a  twist  in  the  rod 
when  it  was  installed  in  the  assem¬ 
bled  gun.  Other  tempers  were  tried 


and  tested.  Then  a  copper  rod  of  a 
slightly  harder  temper  than  the  first 
Was  recommended.  That  was  it! 
Proper  temper  was  the  key.  Proper 
temper  was  also  the  key  to  the  .291 
dia.  copper  rod  used  for  the  Solder¬ 
ing  tip  itself.  For  this,  too,  had  to 
retain  its  rigidity  and  yet  remain  soft 
enough  to  be  coined,  punched,  and 
formed  without  fracture. 

"In  addition  to  being  extremely 
helpful  in  arriving  at  the  proper 
tempers.  Revere  also  recommended 
that  we  specify  our  rod  in  multiple 
lengths,  and  thus  save  considerably 
on  scrap.  They  were  also  helpful  in 
solving  the  problem  of  attaching  the 
brass  sleeve  to  the  secondary  rod  in 


our  Soldering  Gun,”  the  Weller  Man¬ 
ufacturing  Company  tells  us. 

So  you  see,  Revere’s  interest  in 
your  problem  does  not  stop  with  the 
recommendation  of  its  products. 
Perhaps  Revere  can  help  you.  Why 
not  take  your  current  problem  to  the 
nearest  Revere  Sales  Office  and  see.^ 

mtaoB 

COPPER  AND  BRASS  INCORPORATED 

Fomded  by  Paul  Revere  m  1801 
230  Park  Avenue,  New  York  17,  New  York 

Millu  Behimore,  Md.;  CbiesgQ,  lILf  Detr.il, 
Mich.;  Lot  AmteUt  end  Rivertede,  CeUf.t 
New  Bedford,  Mess.;  Rome,  N.  Y, 

Seles  Offices  m  Prmcipel  Cilitt, 
DiUribntors  Everywhere. 


THE  NEW’  W  ELLER  SOLDERING  GUN  hendlet  250 
uetts;  beats,  reedy  for  use,  in  five  seconds;  has  longer  range 
to  get  into  the  light  spots,  end  is  equipped  with  spot  light. 
Uses  current  only  when  trigger  is  operated.  It  is  assembled 
faster.  Requires  no  bolls  or  nuts.  The  Revere  Copper  Rod 
that  replaces  the  secondary  coil  in  the  transformer  is  sheared, 
flattened,  and  bent  at  right  angles  in  a  200- ton  press  in  a 
single  operation. 


t 


HOW  BOGUE  SERVES 

Bogue  Electric  specializes  in  producing  electtnol  l■<|ulpnl^■lll  i.' 
400  cycle  power  .  .  .  less  thon  1  %  hot  monies,  low  tipgii-  cl.  t 
equipment,  magnetic  amplifiers  for  tehciblt;.  consicint  i  i  t/d  cmi: 
have  solved  hundreds  of  confidenlicil  problems  Tl..-,  or,,  d  , 

(OntiOi  Of  pn>i)Wn 


INDUSTRY 

if»H  ♦()»  spoctoi  ClOf)} 


•H  M)f  spoctoi  ciOfjI'f  cPtO»»s  su(  H  CIS  puf»* 
fCMo’i  f(Ti  pf*  (tS.Ofi  N'sttfUj  ck'CtfOf'x 

(HP-  '  O'  'loi  boc)ot'  t‘k*c»'onic  ^ 

(wcnUihU-  •'  Ov*  '  ,Ou'  spf’CiciltZftl 


This  compact  completely  self-contained  motor 
generator  set  operates  from  commercial  60  cycle 
power  to  furnish  up  to  5  K\V  of  fOO  cycle  power 
for  use  in  testing  fOO  cycle  radio  and  aircraft 
equipment  as  well  as  operation  of  high  speed 
machine  tools,  etc.  The  unit  is  complete  with 
starting  equipment  and  automatic  voltage 
regulator  to  maintain  the  output  voltage  constant 


VOLTAGE- 


REGULATED  BY 


BOGUE  MAGNETIC  AMPLIFIER 


over  varying  loads.  It  can  be  supplied  w'ith 
either  single  phase  or  three  phase  60  cycle  motor 
and  either  single  or  three  phase  400  cycle  gener¬ 
ator.  The  output  wave  form  is  extremely  pure, 
the  total  harmonic  content  of  the  three  phase 
design  being  approximately  1%.  In  order  to 
move  the  unit  from  one  location  to  another 
casters  are  supplied  as  standard  equipment. 


BOGUE  ELECTRIC 
MANUFACTURING  COMPANY 

Where  Precision  Coordinated  Design ..  .Counts! 

50  IOWA  AVENUE  •  PATERSON  3,  NEW  JERSEY 


\\«  Wfr/y 


MAGNETIC  AMPLIFIERS  •  MAGNETIC  CONTROLLERS  •  AC  A  DC  MOTORS 
AC  &  DC  GENERATORS  •  VOLTAGE  A  SPEED  REGULATORS  •  SWITCHIOARDS 


ELECTRONICS  — Tufy,  1951 


'^oriis 


A  ^XuJi  DEVELOPMENT 

hearing  aids  have  shrunk  to  half  their  size 


•  Brush  has  been  the  leader  in  cutting  the  size 
of  hearing-aid  microphones.  Now  hearing  aids 
are  small,  almost  unobservable  and,  most  im|X)r- 
tant  of  all,  do  their  job  better.  Deaf  people  no 
longer  have  to  wear  bulky,  unsightly  and  hard- 
to-operate  hearing  aids. 

The  Brush  Development  Company  for  more 
than  21  years  has  studied  the  intricate,  though 
powerful,  piezoelectric  effects  of  crystals.  The 


principle  of  this  smaller,  more  powerful  micro¬ 
phone,  as  pioneered  and  developed  by  Brush, 
is  that  a  tiny,  jewel-like  crystal  converts  sound 
waves  into  powerful  electric  signals.  This  is  an 
example  of  continued  engineering  effort  by 
Brush  to  make  available  to  industry  the  many 
benefits  and  uses  of  piezoelectric  materials, 
whether  in  hearing  aids,  measuring  instruments 
or  recording  devices. 


ACOUSTICAL  EQUIPMINT 
Microphones  Generol 
Purpose  and  Specialized 
Hearing  Aid  Microphones 
Eorphones^Of  Mony  Types 

MAGNETIC 

RECORDING  DEVICES 
Tope 

Plated  Wire,  Disc  and  Drum 
Multichannel  Recorders 


-  Manufacturers  of  — 

Recording  and  Erase  Heads 
Memory  Storoge  Units 
Computer  Components 

RESEARCH  AND 
INDUSTRIAL  INSTRUMENTS 
Universol  Stroin  Anolyzers 
Surfoce  Analyzers 
Multichannel  Direct  Writing 
Oscillographs 


AC,  DC  and  Carrier-type 
Amplifiers 

Uniformity  Analyzers 
Transient  Recorders 

PIEZOELECTRIC  CRYSTALS 

ULTRASONIC  EQUIPMENT 
Generotors  ond  Anolyzers 
Loborotory  Equipment 


OUR  iUSINESS  IS  THE  FUTURE 

THE  BRUSH  DEVELOPMENT  COMPANY 

3405  Parkins  Avanue  •  Clevaland  14,  Ohio 


i 
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H  rite  for  fully  descriptive  catuloH 


SIGMA  INSI  Hl  MKMS,  1N«  ..  62  IM.AKI,  SIKKKT,  SOI  111  HKAIMRKK  8o,  MASS, 


AVAILABLE  SERVICE 

1*  Selection  from  six  La»ic  drftigns  each  v«ith  many 
enclot^ure  and  mounting  t^tyleft.  F^ach  »uch  Aelectimi  may 
be  ordered  with  a  coil  res^ifttance  and  adjustment  ch^N^en 
from  a  list  of  standard  codes.  The  classification  chart 
below,  from  the  new  catalog,  calls  attention  to  the  m<ist 
obvious  points  of  comparison  between  design  series. 

2.  S|»ecirication  by  our  application  engineers  of  the  relay 
they  would  use  if  faced  with  your  problem.*  This  includes 
selection  of  type  and  enclosure  as  well  as  design  of  special 
adjustment  and  electrical  characteristics,  all  subject  to 
your  approval  and  test.  The  resulting  specification  is  your 
property  and  will  l»e  disclose<l  only  at  your  request. 


*Don*r  fail  to  describe  all  of  it^  so  as  to  reduce  to  a  mm- 
imurrt  our  gtiess%¥Oflt! 


CONTACT 

ARIANGC 

MENTI 


t  Any  dwty  wp  to  IO9  vSilt  in  um.  i  el  nmbinnt  ptwi  t«fnp*«n*wr«  rn*  noT  To  •icooJ 

tompofoTwr*  9i*on  lor  ooch  roUy.  TSormoJ  tirno  con* 
I  Al  o|^olo  volto^,  opo^oTod.  Unopor«tod.  opprok.  Oonf  from  10  to  30  minwtoi.  For  ki9kor  tom* 


'  Nominol.  24VDC  or  IlSVAC  rovitivt;  modi««m-dwty 
Kf*.  #9.  iOO.OOO  oporotiont. 

'  Approiimott.  •»  90vornod  by  norms!  voriotioni  in 
driving  cirewit. 


porotwrot.  inqwiro  of  foctory. 


( 


I 


for  low-lovel  d-c  measurements 
use  these  new,  L&N  triple-purpose 


LEEDS  &  NORTHRUP  CO. 


Amplifiers 


High  precision  checking  and  calibrating  under 
factory  conditions  using  D-C  Indicating  Amplifier 
as  null  detector  for  accurate  bridge  and  potenti¬ 
ometer  circuits.  Through  combination  of  a-c 
amplification  and  balanced  feedback  network, 
zero  and  gain  stability  are  designed  right  into 
instrument.  Trimmer  controls  are  eliminated. 


Jri.  Ad  EM9-5I(2) 


catt  Le  uled  oA. . . 

)/  DIRECT-READING  MICROVOLTMHER 
OR  MICRO-MICROAMMHER 
^  RECORDER  PREAMPLIFIER 
^  NULL  DCTECTOR 

These  new  D-C  Indicating  Amplifiers  are  the  answer  for 
all  your  low-level  measurements  with  thermocouples,  strain 
gages,  bolometers — bridge  and  potentiometer  circuits  - 
ionization,  leakage,  and  phototube  currents— almost  any 
measurement  of  extremely  small  direct  current  or  voltage. 

Actually  3  instruments  in  1,  Amplifiers  can  be  used  as: 

v/  Direct-reading  instruments — Scale  multiplier  knob  lets  you 
select  the  range  in  which  you  want  to  work. 

v''  Recorder  preamplifiers— with  broad  flexibility.  One  or  two 
degrees  temperature  difference  can  be  spread  right  across 
a  10*  Speedomax  recorder  chart. 

y^Null  detectors— more  sensitive  than  most  reflecting  galva¬ 
nometers,  yet  with  full  scale  response  time  of  only  2  to  3 
seconds.  Leveling  is  unnecessary;  the  instrument  is  not 
affected  by  vibration.  At  the  turn  of  a  range  knob,  you  have 
available  a  wide  choice  of  sensitivities.  And  when  using 
non-linear  response,  not  only  does  the  instrument  stay  on 
scale  at  extreme  unbalance;  sensitivity  increases  automati¬ 
cally  as  the  null  point  is  approached. 

For  details,  send  for  Folder  EM9-51(1).  Write  our  nearest 
office,  or  4979  Stenton  Ave.,  Phila.  44,  Pa. 


MICROVOLT 
UNIT 
No.  9835 


MICRO-MICRO- 
AMPERE  UNIT 
No.  9836 


FUU  SCALE  RANGES  WITH  BUILT-IN  4"  METERS 


0  to  50  or  —25  to 
-t-25  Microvolts;  scale 
multipliers:  1,  2,  4, 10, 
20,  40 


0  to  1000  or  —  500  to 
-f-500  Micro  -  Micro- 
amps;  scale  multipli¬ 
ers:  1, 2, 5, 10,  20,  50, 
100,  200,  500, 1000, 
2000 

ACCURACY 

Of  amplifier:  ±0.4%  I  Of  amplifier:  ±0.5  fo 

of  reading;  Of  meter:  I  0.8%*  of  reading; 

±1%  I  Of  meter:  ±?% 

ZERO  OFFSET 

±0.5  I  Max.  offset:  ±2%  of 


Max.  offset: 
Microvolt 


scale 

'SOURCE  RESISTANCE 

Up  to  10,000  ohms.  |  O.I  megohm  or  more. 
REFONSE  TIME 

2  to  3*  sec.  I  2  fo  3*  sec. 

OUTPUT 

For  full  scale  input  on  any  range:  10  millivolts  at 
output  impedance  of  500  ohms  for  null  recorder; 
I  volt  for  20,000-ohm  external  meter. 

Front  panel  fits  standard  19''  relay  rack. 

*  Accuracy  and  Haipansa  Tma  dapand  am  Savrca  Hamdoaca. 
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TYPICAL  “Q”  CHARACTERISTICS  OF 
BURNELL  TOROIDS  WOUND  ON 
MOLYBDENUM  PERMALLOY  CORES 


ELECTRONICS -Ju/y,  1951 


EXCLISIVE  MANaFACTIRERS  OF  COMMINICATIONS  NETWORK  COMPONENH 


Several  years  ago  we  betan  to  specialize  in  the  desitn  and  manufacture 
of  toroidal  coils  and  audio  filter  networks.  At  that  time  too  few  electronic 
enfineors  wero  awaro  of  tho  full  valuo  of  toroids  (particularly  those  wound 
on  molybdenum  permalloy  dust  cores)  as  very  little  publicity  had  ever 
been  devoted  to  a  product  that  was  fast  becoming  one  of  tho  most  vital 
In  the  development  of  modern  communications  and  control  equipmont. 


We  believe  that  since  then  through  our  technical  service  and  advertising 
methods  we  have  helped  thousands  of  engineers  to  understand  and  appre¬ 
ciate  the  toroid  as  an  essential  in  network  applications. 


The  resulting  popularity  and  industry  Kceptance  of  our  toroidal  coils  and 
filtors  have  necessitated  an  expansion  of  our  production  fnilities  to  ton 
tifflos  what  they  worn  fhro  yoan  ago  and  we  Ke  proud  to  point  to  this 
growth  as  an  expression  from  onr  customers  of  their  satisfactien  hi  the 
quality  ef  our  product  and  our  service. 


STANDARD  SIZES 
T01  =  l%''O.D.xH" 
T(>2  =  2y4''0.D.x  %" 
TC-3=.l'/i''O.D.x9, 16" 
MINIATURE  SIZES 
TC-0=  ’/•"O.D.x  %" 

TC4  =  l-3/16"0.D.x9,16' 
TO5  =  l-3/16"0.D.x9:'16 
MAXIMUM  INDUCTANCE 
TC-l-lnd.4JptolOHys. 
TC-2-lnd.4)ptolOOHys. 
TC-3-lnd.  MHY4Jpto750 
TC-0-lnd.4Jplo  2  Hys. 
TC-4-lnd.-UptolOHys. 
TC-5-lnd.  MHY-UptoZSO 


The  UCINITE  CO 


Nexi'tonville  60,  Mass 


Division  of  United-Carr  Fastener  Corp 


Volume  and  Variety 


You  can  count  on  Banana  Pins  to  keep  contact  in  mobile  connections,  even  under 
conditions  of  extreme  vibration.  I  hev  come  in  a  wide  range  of  shapes  and  sizes,  and  are 
easily  adapted  to  special  assemblies.  Here  at  L  cinite,  we  have  the  plant  capacity  to 
manufacture  standard  types  in  volume  and  are  capable  of  engineering  special  types  as  re¬ 
quired.  We  are  also  set  up  to  turn  out  complete  banana  pin  assemblies  to  your  specifications. 

Ucinite,  with  a  wealth  of  experience  in  the  development  and  production  of  electric 
components  and  assemblies,  stands  readv  as  before  to  supply  parts  pr«)mptly  to  manu¬ 
facturers  engaged  in  the  present  expanding  defense  production  program. 


Sp^rtalltta  in 
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ot  eng*" 

cironics  L 

.  Cho**®  * 


.ana  in  " 

IAODERN 

Copoti*®"'^" 


>Woona  Re«no» 


#  No  M-irnce  lias  ^rown  faster  or  gone  farther  than  elee- 
troiiH'S  since  those  first  aniaxing  enistal  receivers  |iicke<l 
tvonis  and  music  out  of  the  air.  And  in  the  development 
of  modern  radio,  TV\  communications  and  other  elec¬ 
tronic  equipment,  one  of  the  jirinie  eontrihutions  to  de- 
pendahility,  long  life  and  compactness  has  come  from  the 
use  of  ceramic  components  as  perfecteil  hy  Hi>Q. 

Though  Hi-Q  output  in  four  plants  is  now  at  the  rate 
of  several  million  units  a  month,  there  is  no  variation  in 
the  ipiality  or  high  performance  characteristics  of  its 
capacitors,  trimmers,  choke  coils  and  wire  wound  resis¬ 
tors.  Engineering  watchfulness  and  rigid  production  con¬ 
trol  insure  the  maintenance  of  uniform  precision  stand¬ 
ards  well  within  the  limits  of  minute  tolerances.  And  it 
has  hccouie  an  industry  maxim  that  in  the  development 
of  special  components  to  meet  unusual  requirements, 
Hi-Q  engineers  are  the  most  competent  and  resourceful 
in  their  licld.  Their  services  are  available  to  your  organi¬ 
zation  in  helping  solve  any  prohlcms  you  may  have. 

JOBBERS  -  ADDRESS:  740  Btllcvill*  Av*.,  New  Bedford,  Mats. 


BETTER  4  WAYS 


I/'  PRECISION 
/-^UNIFORMITY 
^DEPENDABILITY 
^MINIATURIZATION 


Trtule  Mark  Regintereri,  U.  S.  Patent  Office 


rUNTti  Clean,  N.  V.,  Fronklinville,  N.V. 

Jestup,  Ra.,  Myrtle  teach,  S.  C 


SAIES  OEEICES:  New  York,  Philadelphia, 
Delroil,  Chicago,  lot  Angeles 
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FIXED  RESISTORS  THAT  STAY  FIXED... 
becpuse  they  are  rated  at  TOC 


Differentially 
tempered  leads 

The  leods  of  all  Bradley- 
units  are  differentially 
tempered.  This  graduated 
softness  of  leads  near  the 
body  of  the  resistor  pre¬ 
vents  sharp  bends  and 
avoids  damage  to  resistor. 


SIZES  OF  UNITS 


Rating 

L 

D 

i-W 

3  8' 

9  64' 

1-w 

9  16' 

7  32' 

2-w 

11  16' 

5  16' 

Bradleyunits  have  a  wide  safety  factor.  They  are  not 
crowded  for  performance  because  they  are  rated  at  70C 
.  .  .  not  at  the  usual  40C. 

Another  thing  .  .  .  under  continuous  full  load  for  1000 
hours,  the  resistance  change  is  less  than  5  per  cent.  They 
withstand  all  extremes  of  temperature,  pressure,  and  humid¬ 
ity.  And,  don't  forget  that  Bradleyunits  require  no  wax  im¬ 
pregnation  to  pass  salt  water  immersion  tests. 

Bradleyunits  are  packed  in  honeycomb  cartons  to  keep 
the  leads  straight  and  to  avoid  tangling  during  assembly 
operations.  They  are  available  in  Vs,  1,  and  2-watt  ratings 
in  standard  R.T.M.A.  values  up  to  22  megohms. 

Allen -Bradley  Co. 

1 10  W.  Greenfield  Ave.,  Milwaukee  4,  Wis. 
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FOR  EXTRA  FAST  /  STOPS 


STARTS 


REVERSES 


Holtzer- Cabot  Type  R-24  motors 
are  designed  especially  to  provide  the  rapid  starts,  stops  and 
reverses  required  by  modern,  high-speed  process  control  equip 
ment.  Elxtremely  low  rotor  inertia,  plus  high  accelerating  and 
decelerating  torques,  provide  extremely  quick  response.  Tests 
show  that,  with  the  dynamic  braking  connection,  the  unloaded 
rotor  will  always  stop  within  three-quarters  of  one  revolution!  On 
geared  motors,  of  course,  this  means  that  the  output  shaft  stops 
in  a  very  small  fraction  of  a  revolution. 


/imim  R-24 

process  tontrol  motor 


These  motors  are  2- phase,  squirrel -cage,  nonsynchronous  in¬ 
duction  type.  For  operation  on  a  single-phase  circuit,  a  capacitor 
is  used  in  series  with  one  phase.  Special  high  impedance  wind¬ 
ings  are  available,  suitable  for  matching  standard  power  tubes. 


Available  speeds,  1300  RPM  (1800  synchronous  speed)  to  ^ 
RPM  (geared),  with  torque  ratings  from  0.5  to  75  oz.  in.  Can 
be  provided  for  odd  voltages  and  frequencies,  with  ball  or  sleeve 
bearings.  These  motors  are  ideal  for  Servo-Mechanisms. 

MVCSTICATE  NOW . . .  Holtzer-Cabot  wel- 
/zji  _  comes  inquiries  involving  special  motors 


Manufacturers  of  fine  electrical  apparatus  since  1875 
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from 

Quality  Production 


AVAILABLE  CAPACITY 
FOR  YOUR 
DEFENSE  NEEDS 
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to  Delivery  on  Schedule 


For  over  22  years  the  Carboloy  organization  has  led  in  quality 
and  uniformity  of  man-made  metals. 

Carboloy  Alnico  Permanent  Magnets  are  no  exception.  From 
the  raw  materials  to  finished  permanent  magnets,  each  stage 
of  manufacture  is  subject  to  a  rigid  system  of  continuous 
quality  control. 

Quality  checks  and  recordings,  tests  and  retests  are  run  to 
strict  specifications  by  highly  skilled  personnel  working  with 
the  latest  equipment. 

More,  the  same  dependable  control  applies  to  uhipmenU, 
too.  Once  your  defense  order  is  accepted  and  scheduled, 
delivery  is  made  as  promised. 

Result:  Carboloy  Alnico  Permanent  Magnets  of  the  highest 
uniform  quality  roll  into  your  plant  on  the  dot. 

For  information  on  the  availability  of  Alnico  Permanent 
Magnets,  write  today.  Carboloy’s  engineering  consultants 
and  technicians  will  give  immediate  attention  to  your 
magnet  problems. 

CARBOLOY 

lEPUTIHI  If  tEKItl  ElECItlC  CIHPtNT 
HIM  I.  •  Mil*  Road,  DalraU  32.  Michigan 


"Corbolay”  l(  Eh*  Iradamarii  for  Mm  gradocH  of  Coitulny  Ongortmcnt  of  Oonoral  ElacMc  Campany 

ALNICO  PERMANENT  MAGNETS 

E . 
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Illustrated  here  is  the  Square  0  Com¬ 
pany’s  Class  8992  Type  QACG-1  com¬ 
bination  NEMA  3  B  timer,  electronic 
contactor  and  225  ampere  circuit 
breaker,  with  a  closeup  of  the  timer 
removed  from  the  enclosure. 


# 


WIRING  REDUCES  COST  ON  SQUARE  D 
COMPANY  ELECTRONIC  WELDER  CONTROLS 


Meticulous  workmanship  is  vital  in  the  I’NILTX^ 
TRIG  Wiring  System  installed  in  this  timer  for  the 
Square  D  Company’s  Electronic  Welder  (Control.  In 
addition,  this  application  has  resulted  in  reported 
savings  up  to  20*^  for  the  Square  D  (Company,  plus 
savings  in  installation  time  and  inspection. 

UNILE(;TRIC’S  eight  years  of  experience  in  pro¬ 
ducing  intricate  electronic  and  electric  wiring  systems 
—  harnesses,  cable  assemblies,  leads  and  cords  —  as¬ 
sures  both  electrical  integrity  and  cost 
reduction  in  the  wiring  of  Defense  and 
Civilian  electrical  equipment. 

UNILECTRIC  Wiring  Systems  have 


served  RADAR.  RADIO,  FIRE  CONTROL  INSTRU- 
MENTS,  TANKS,  TRUCKS,  MOTORCYCLES,  and 
many  other  vital  wartime  products,  as  well  as  millions 
of  electrical  appliances  and  industrial  applications. 
More  than  200  manufacturers  —  like  SQUARE  D 
COxMPANY  — depend  on  UNILECTRIC  for  re¬ 
liable  product  wiring  at  lower  cost.  UNILEC^TRIC 
can  help  YOU.  It  costs  you  nothing  to  prove  it. 
Write  or  wire. 


41$  SOUTH  6lh  STREET  •  MILWAUKEE  4,  WISCONSIN 
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HPUI  Turntable 
llvWv  Tape  Reproducer 

When  we  introduced  the  presto  TL-10  at  the  IRE,  NARTB  and 
Parts  Show  this  spring  we  knew  it  was  good— and  we  knew  that 
there  was  a  place  for  it  in  the  nation’s  stations,  recording  studios  and  schools. 

But  we  never  realized  just  how  popular  it  would  be.  This  inexpensive 
turntable  tape  reproducer  has  turned  into  the  sensation  of  the  industry — 
and  here  are  a  few  of  the  reasons  why! 

*  Easy  to  attach  to  and  remove  from  any  standard  16"  turntable. 

#  No  motor— turntable  acts  as  motor. 

9  Can  be  plugged  into  any  standard  speech  input  equipment. 

•  Speeds  of  lYi"  and  15"  per  second,  response  up  to  15,000  cps. 

9  Low  cost— but  has  reproduction  quality  and  fidelity  of  a  high  priced  machine. 

9  Easy  to  operate— and  maintain.  ^ 

If  you  haven't  erdorod  your  TL-1 0  olroody,  do  it  todoy.  Its  addition  to  your  studio  will  savo  yeu  timo . . .  space . . .  and  monoyl 


U  RE  CORE 


RECORDING  CORPORATION 

PARAMUS,  NEW  JERSEY 

■aport  Division  I  25  Wwrsn  Strtst.  N*w  York  7.  N.  V. 

Conodlon  Division  l  WolWr  7.  Downs,  ItU..  Dominion  Souoro  lldg.,  Monlrsol 


GREATER  VALUE 


PRESSURE  TIGHT  SOCKET  CONTACTS 


Outstanding  design  and  precision  work¬ 
manship  assure  completely  pressurized 
electrical  connectors  for  all  sizes  of  contacts. 
A  truly  important  feature,  but  only  one  of 
the  many  exclusive  advantages  that  con¬ 
tribute  toward  making  Bendix  outstanding 
in  the  electrical  connector  field.  Increased 
resistance  to  flash  over  and  creepage  is 
made  possible  by  the  use  of  Scinflex  dielec¬ 
tric  material — an  exclusive  development  of 
Bendix.  In  temperature  extremes,  from 
— 67°F.  to  -|-275°F.  performance  is  remark¬ 
able.  Dielectric  strength  is  never  less  than 
300  volts  per  mil.  Remember,  for  the 
greatest  value  in  electrical  connectors,  it 
pays  to  specify  Bendix.  Our  sales  depart¬ 
ment  will  gladly  furnish  complete  informa¬ 
tion  on  request. 


Moisture-proof 
Radio  Quiet 

*  Single-piece  Inserts 

*  Vifaralion-proof 

*  Light  Weight 

*  High  Insulation 
Resistance 

*  Easy  Assembly 
and  Disassembly 

*  Fewer  Parts  than 
any  other  Connector 

*  No  additional 
solder  required 


SHELL 

High  strength  aluminum  olley 
•  .  .  High  ratUtanca  to  corro* 
tien  .  .  .  with  surfoca  finish. 

CONTACTS 

High  currant  copocity  •  •  •  Lew 
veltoga  drop. 

SCINFLEX  ONE-riECE  INSERT 
High  dielectric  strength  .  .  . 
High  insulotien  resistance. 
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We  Mobilize  for  Freedom 


FOURTH  OF  A  SFECIAl  SERIES 


CONTROLS . . . 

A  Two-Edged  Sword 


It  may  seem  dangerously  premature  to  talk 
about  getting  rid  of  emergency  government 
controls  while  all-out  war  is  still  an  imminent 
possibility. 

But  success  in  this  strange  struggle  for  our 
freedom  into  which  the  Russian  Communists 
have  plunged  us  requires  that  we: 

1.  Maintain  a  whole  battery  of  controls 
designed  to  speed  defense  production  and 
curb  inflation,  and  at  the  same  time 

2.  Work  to  end  the  controls  at  the  eEirliest 
possible  moment 

Here  is  the  reason  why  this  editorial— 
foiu'th  in  a  special  series  on  mobilization  for 
defense— is  devoted  to  the  need  for  a  speedy 
release  from  controls. 

If  the  Russian  Communists  can  force  us  to 
maintain  indefinitely  the  present  system  of 
government  controls,  they  will  have  won  a 
tremendous  victory.  They  will  have  saddled 
us  with  a  system  of  collectivism  which,  over 
a  period  of  years,  would  be  fairly  certain 
death  to  freedom  of  business  enterprise. 

Make  no  mistake  about  it.  This  is  not  an 
argument  against  emergency  controls.  We 
need  controls  now  to  break  a  right  of  way  for 


our  mobilization  program  through  the  busi¬ 
ness  boom.  Indeed,  the  third  editorial  in  this 
special  series  was  titled  “Why  Controls  Are 
Necessary.”  It  stressed  both  the  need  for  con¬ 
trols  and  the  need  for  positive  cooperation  to 
make  them  work. 

Controls  Con  Undermine  Our  Economy 

But  these  controls  surely  chisel  at  the 
foimdation  of  our  normal  economic  system. 
So  long  as  we  have  them,  many  if  not  most 
key  business  decisions  will  be  made  in  Wash¬ 
ington  bureaus  rather  than  in  the  free  market 
place.  For  example,  the  National  Production 
Authority  administers  a  Controlled  Materials 
Plan  (italics  oiu:s)  which  directs  the  flow  of 
basic  metals,  and  decides  who  can  use  them 
for  what  purposes. 

Happily,  the  people  who  operate  these 
controls  are  not  using  the  methods  of  a  secret 
police  state. 

Even  more  happily,  most  of  the  leaders 
who  have  been  drafted  to  msmage  the  con¬ 
trols  are  not  in  love  with  their  jobs.  They  Eire 
doing  their  best  in  the  thankless  task  of  msik- 
ing  controls  work.  They  recognize  the  dsmger 
of  chronic  controls. 

But  the  fact  remains  that  our  economy  is 


op)erating  under  arrangements  which  carry 
it  a  long  way  toward  the  pattern  of  central¬ 
ized  control  the  Russians  would  inflict  on 
the  world. 

The  Wilson  Plan 

A  plan  for  getting  rid  of  these  controls  has 
already  been  developed.  It  was  put  together 
by  our  Director  of  Mobilization,  Charles  E. 
Wilson — whUe  he  was  working  day  and  night 
to  set  up  the  necessary  emergency  controls. 

The  Wilson  Plan  — if  we  escape  all-out  war 
—will  strengthen  our  defenses  and  our  econ¬ 
omy.  By  1953,  it  calls  for; 

1.  Providing  the  weapons  to  equip  an 
armed  force  of  314  to  4  million,  together  with 
a  supply  of  weapons  for  our  allies. 

2.  Building  a  stockpile  of  weapons  which, 
with  current  production,  would  be  sufficient 
to  carry  on  an  all-out  war  for  a  year. 

3.  Building  the  manufacturing  capacity  by 
which  we  could  rapidly  expand  our  produc¬ 
tion  of  weapons  if  all-out  war  should  come. 

4.  Increasing  the  productive  capacity  of 
industry  enough  to  resume  the  expansion  of 
our  civilian  economy. 

With  these  jobs  done  our  economy  would 
be  big  enough  and  strong  enough  to  meet 
both  civilian  and  military  requirements.  And 
the  government  controls  needed  for  mobili¬ 
zation  could  be  speedily  dropped. 

Call  for  Sacrifice 

The  Wilson  Plan  requires  a  major  effort— 
it  means  spending  more  than  $50  billion  a 
year  for  mobilization.  That  is  almost  20  per¬ 
cent  of  our  total  production.  And  this  cannot 
be  done  without  sacrifice.  For  a  time,  particu¬ 
larly  in  the  next  year,  living  standards  will 
drop. 


But  the  sacrifice  required  is  amazingly 
small.  At  the  peak  of  the  defense  effort,  ci¬ 
vilians  will  still  have  available  to  meet  their 
needs  about  as  much  as  they  did  in  any  year 
before  1948. 

To  make  the  Wilson  Plan  succeed  we  must 
cvirb  inflation.  A  second  year  of  inflation  such 
as  that  which  we  have  had  since  the  Korean 
war  started  would  multiply  disastrously  the 
costs  of  our  defense  program.  One  key  part 
of  a  successful  program  to  curb  inflationary 
pressure,  which  soon  will  be  building  up 
again,  is  a  pay-as-we-go  tax  program.  The 
second  editorial  in  this  series  urged  that  we 
do  our  utmost  to  pay  as  we  go. 

We  Cannot  Out-Control  the  Communists 

But,  above  all,  to  make  the  Wilson  Plan 
work  we  must  keep  ovir  sights  set  on  the 
crucial  importance  of  increased  production. 
Our  problem  is  to  increase  our  capacity  to 
produce  so  that  we  can  carry  both  a  major 
military  program  and  an  expanding  civilian 
economy  for  as  many  years— General  Brad¬ 
ley  thinks  it  might  be  fifteen  or  twenty— as 
the  menace  of  Russian  Communist  aggres¬ 
sion  persists. 

If  we  do  not  produce  enough  to  do  this 
double  job,  we  shall  be  confronted  with  the 
prospect  of  having  to  live  indefinitely  imder 
government  controls  of  the  sort  that  have 
been  set  up  since  the  start  of  the  Korean  war. 
That  would  be  delightful  to  the  Russian  Com¬ 
munists.  It  would  go  far  toward  making  over 
our  economy  on  the  Moscow  model. 

Even  if  we  wanted  to,  we  never  could  hope 
to  out-control  the  Russians.  They  are  miles 
ahead  of  us  in  that  line.  But  we  can  out-pro- 
duce  them,  by  a  tremendous  margin.  By 
doing  that  we  shall  travel  the  surest  road  to 
victory. 

M(Graw-Hill  Publishing  Company,  /nc. 
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Precision 

FLATS 


Precision 

ROUNDS 


We  hove  advanced  the  tech¬ 
nique  of  grinding  AISiMog  ce¬ 
ramics  so  that  we  can  obtain,  on 
critical  dimensions  which  lend 
themselves  to  grinding,  the  ac¬ 
curacy  af  comparable  precision 
metal  parts. 


Moreover,  AISiMog  ceramics 
are  more  wear  resistant  than 
steel  and,  in  many  designs,  can 
be  manufactured  to  close  toler¬ 
ances  at  lower  cost. 


1^  Grinding  is  most  practical  on 
flat  and  round  surfaces.  We  ore 
equipped  to  grind  flats  up  to  50 
sq.  in.,  rods  up  to  10'  diameter 
and  holes  as  small  as  3/16' 


These  AISiMog  spacers  ore  flat  within 
.0002"  and  parallel  within  .0005"  Thick¬ 
ness  tolerance  ±.001".  For  special  applica¬ 
tions,  flat  shapes  have  been  ground  to  a 
thickness  of  .008". 


These  centerless  ground  AISiMog  shafts  are 
held  to  diameter  tolerances  of  —  .0002'  and 
straight  within  .010,  total  indicator  reading 
(.005  Camber),  in  lengths  up  to  9". 


odvonced  grinding  and  topping  mathodt 
il  oc<wro<y  formarly  considarod  impostibi*  i 


*  If  you  have  a  design  problem  which  might  be 
solved  by  on  AISiMog  technical  ceramic  mode  to 
close  tolerances,  send  us  your  blue  print  and  on 
outline  of  your  requirements.  Our  comments  and 
recommendations  will  be  furnished  promptly. 

AMiRICAM  LAVA  CORPORATION 

i  0  T  H  Y  I  A  »  Of  CIRAMIC  IRAORRSHIR 

CHATTANOOGA  S,  TINNIiSil 

.  J.,  Mitchell  2-RIS9  •  CHICAGO,  221  Nerth  taSalle  St  ,  Caetrat  A.)72l 
4-2823  •  lOS  ANCElfS,  232  Saath  Hill  St  ,  Malaal  t02* 

thiaad  7-44VS  •  ST  lOUIS,  1123  Waihlaftaa  A«a..  Cacliald  4«St 
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AMP's  superior  design, 
production,  and  performance 
tolerances  have  yielded 
approval  for  critical  applications 
by  U.  S.  Army,  Navy, 
Air  Force,  and  various  civilian 
agencies.  List  on  request. 


New  plus  values— new  designs 
— new  uses!  AMP  solderless  pins, 
plugs,  hooks,  contacts,  and  specially 
shaped  terminals  do  more  than  give 
sound  electrical  contact — they  can 
he  incorporated  into  the  design  of 
the  product  itself!  Keep  AMP  in 
mind  to  simplify  wiring,  eliminate 
unnecessary  parts,  speed 
production,  and  reduce  cost. 


With  wire  termination  it  s 
installed  cost  that  counts.  Set 
up  fast,  efficient  AMP 
automatic  machines  for  production 
runs  of  2,000  to  4,000  complete 
terminations  per  hour! 
Terminals  feed  in  strip  form 
from  spools.  Each  connection 
*  is  strong,  neat,  uniform. 


\i^> 


production 

engineer 


NOISE  LEVEL  TESTS 


Recent  tests  on  14,000  AMP 
solderless  connections  prove 
that  AMP  terminals  WILL  NOT 
PRODUCE  NOISE  even  after 
more  than  2  years  in 
unfavorable  atmospheres ! 


^^AIRCRAFT-MARINE  PRODUCTS  INC. 

ELECTRONICS  DIVISION 

2100  PAXTON  STREET,  HARRISBURG,  PA.  ‘AMP  Tr.de-Mark  Reg.  U.S.  Pat.  Off. 

Canadian  Raprasantativa:  R.  M.  HUTCHESON,  10  Nordala  Cratcant,  Hardinglon  P.  O.,  Toronto,  Onl.,  Canada 
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Rectifiers 

Small,  lightweight  a*€  to  d'C  power  supply  units 
for  use  with  cathode-ray  tubes,  television  camera 
tubes  and  radar  indicator  scopes,  electron  micro¬ 
scopes,  and  similar  jobs.  Typical  outputs  are  7, 
9  and  13  kv.  Low  regulation — the  7-kv  unit 
illustrated  does  not  exceed  3.5%  regulation  per 
0.1  milliampere  load,  holds  ripple  on  output  volt¬ 
age  to  less  than  1  %.  Size,  only  6*  x  6*  x  7*| 
weight  8  lb. 


Pulse  Transformers 

Pulse  transformers  for  use  with 
either  hard-tube  or  line-type  modu¬ 
lators.  Available  in  voltage  ratings  of 
1 0  kv  or  above.  These  units  are  ideal 
for  radar  applications,  stepping  up 
or  down,  impedance  matching,  phase 
reversing  and  plate-current  measure¬ 
ments.  Also  suitable  for  nuclear 
physics  research  work,  television  and 
numerous  special  applications  in  and 
out  of  the  communications  fields. 


Illustrated  here  are  typical  high-voltage  com¬ 
ponents  manufactured  by  General  Electric. 
They  can  be  built  to  meet  Armed  Services 
requirements.  All  are  oil-filled  and  hermetically 
sealed — with  excellent  ability  to  withstand 
mechanical  shocks  and  to  operate  continu¬ 
ously  for  long  periods  in  widely  varying  tem¬ 
peratures.  Apparatus  Dept.,  General  Electric 
Company,  Schenectady,  N.  Y. 


Resonant  Reactors 

Resonant-charging  reactors,  accu¬ 
rately  designed  and  constructed  for 
radar  service.  Usuolly  required  in 
ratings  of  40  kv  and  below,  1  ampere 
and  below  and  300  henries  and  be¬ 
low.  Higher  ratings  are  being  built, 
ond  can  be  considered.  When  re¬ 
quired,  small-  and  medium-size  de¬ 
signs  can  be  provided  with  3  to  1 
range  of  inductance  adjustment. 


Your  inquiries  will  receive  prompt  attention. 
Since  these  components  are  usually  tailored 
to  individual  jobs,  please  include  with  your 
inquiry,  functional  requirements  and  any  phys¬ 
ical  limitations.  Write  to  Apparatus  Dept., 
42-328A,  General  Electric  Co., Pittsfield, Mass. 


Filament  Transformers 

Filament  transformers  available 
with  or  without  tube  socket  mounted 
integral  with  the  high-voltage  ter¬ 
minal.  Low  capacitance.  Ratings  to 
match  any  tubes;  insulated  to  prac¬ 
tically  any  required  level. 


GENERAL 


ELECTRIC 
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"ON  TARGET”  TODAY 

demands  split-second  mathematics 


Bfttmonn  .4rchite 


Today's  gunnery  problems  are  a  far  cry  from  the  tronic  instrumentation  can  accomplish  this  feat, 
days  of  slugging  it  out  at  close  range.  They  de-  Through  years  of  outstanding  engineering  design 
mand  instantaneous  solutions  to  ever-increasing  and  precision  manufacture,  Arma  leads  in  this 
complex  factors.  Only  continuing  advance  in  eleo  vital  supply  link  to  our  nation's  Armed  Forces. 


ARMA  CORPORATION 

254  3«lh  STREET,  BROOKLYN  32.  N.Y. 
SURSIDIAIT  or  AMERICAN  lOSCH  COIFORATION 
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For  lasting  insulation  strength, 

Sperry  counts  on  HARVEL  912-C 

For  more  than  10  years,  Sperry  Gyroscope  Company  has  been  insu* 
lating  coils  and  other  components  with  Harvel  Internal  Curing  Var¬ 
nishes,  because  of  their  excellent  mechanical  and  electrical  properties. 

Sperry . . .  world  famous  for  the  quality  and  performance  of  its  instru¬ 
ments  .  .  .  reports  these  specific  advantages  from  the  use  of  Harvel 
912'C,  electrical  insulating  varnish: 

1 .  High  mechanical  strength.  Conductors  rigidly  bonded  into  a 
compact  mass.  No  soft,  tacky  varnish  interiors  to  allow  movement  of 
conductors. 

2.  High  dielectric  strength  .  .  .  2200  vpm.  Electrical  properties 
retained  at  high  temperatures — unaffected  by  oil. 

3.  Fast  baking  time.  912-C  cuts  baking  schedules  as  much  as  50%- 
materially  reduces  production  costs. 

Sperry  also  turns  to  Irvington  for  Class  “H"  flexible  insulations  when 
space  and  weight  are  at  a  premium.  Running  safely  at  temperatures 
as  high  as  500°F,  these  insulations  permit  using  smaller  conductors, 
and  thus  open  the  way  to  lighter,  more  compact  designs.  It  will  pay 
YOU  to  investigate  these  Irvington  products — mail  coupon  today  for 
the  fuU  story. 


Solid  this  cemronfont  coupon  no«r 


Irvington 


VARNISH  A  INSULATOR 


COMPANY 


Irvington  11,  New  Jersey 


Irvington  Vimiah  &  Inanlalor  Co. 

6E  Argyle  Terrace,  Irvington  11,  N.  J. 

Gentlemen : 

Please  send  me  technical  literature  on: 

I  I  Harvel  912-C  Varnish  Q  Class  “H"  Insulation 

Name . . . . . . . . . . . . 

Company . . . . . . . . . . 

Street . . . . 

City . Zone . Su*e . . . . . 
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SPECIALTY ' 
TRANSFORMERS 


iouse 


A  Tough  Transformer  Problem  Solved  with 

STEPLESS  VOLTAGE  CONTROL 


Here's  a  unique  problem  . . .  but  the  solution  illustrates 
the  modern  engineering  available  at  Westinghouse  to 
tackle  all  types  of  transformer  problems. 

The  application:  A  transmitter  required  a  d-c  power 
supply  of  4,000  volts,  variable  under  full  load  .  .  . 
from  plus  10%  to  minus  40%. 

The  Westinghouse  solution:  A  combination  of  a 
three-phase,  dry-type  transformer  to  produce  the 
required  4,000  volts,  with  a  three-phase,  buck-boost 
transformer,  and  a  three-phase,  motor-driven  power- 
stat,  serving  a  d-c  rectifier.  Quality-proven  class  B 
insulation  and  HIPERSIL^  cores  result  in  compact, 
lightweight  installation  that  completely  eliminates  the 
need  for  bulky,  oil-immersed,  tap-changing  equipment. 


The  main  transformer  is  rated  73  kva,  230  volts 
delta  on  the  primary,  4,240  volts  wye  on  the  secondary. 
The  secondary  of  the  buck-boost  is  in  series  with  the 
output  of  the  main  transformer,  and  the  powerstat 
acts  to  adjust  the  primary  voltage  on  the  buck-boost, 
so  that  stepless  control  of  the  entire  assembly  can  be 
achieved  under  full  load  of  the  d-c  rectifier.  I'he 
operator  stands  in  front  of  the  transmitter  itself,  and 
raises  or  lowers  the  voltage  by  means  of  pushbuttons, 
while  he  watches  the  d-c  plate  voltmeter  of  the  rectifier. 

//  you  have  a  tough  transformer  problem,  take  advantage 
^  the  facilities  (f  V'estinghouse  for  quick,  practical  solutions. 
Transformers  specially  designed  fstr  all  types  of  electrical 
and  electronic  circuits,  as  well  as  a  wide  selection  if  stand¬ 
ardized  designs  .  .  .  produced  in  quantity  .  .  .  with  quality. 
Call  your  nearby  iU'estinghouse  representative,  or  write 
Westinghouse  Electric  Corp.,  /’.  O.  Ho.xHM,  Pittsburgh  iO,  Pa. 

*  ..  ;-7o»6j 
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^lASm  OvCH 

?%OOV  VOlTA'-.f  S'SOOV 


•.^00V 


111=0-3 


ir*k 


#=.=i|s 


E3-LW  TERMINAL 
"DSariai  t•^l>illal■  or*  ap¬ 
plicable  on  MIL  roquiro- 
monli  and  will  withatond 
thonnal  (hock,  ribrotiont. 
machanical  (trains,  and  (x- 
csssiTS  proanurss  with  no 
irapoirmont  of  the  ((al  or 
other  functional  character¬ 
istics.  E-3LW  terminals  ore 
now  being  used  at  1000  pei 
static  oil  pressure  and  under¬ 
go  SOOO  pei  tests." 


‘/s"  SHAFT 

WATERSEAL  BUSHING 

"Rotary  Woterseol  Panel 
AseembliM.  with  GRAF-SIL 
Packing  Glands,  bare  an  ex¬ 
cellent  five  year  customer 
history  on  gas  fillsd  pressur¬ 
ised  components.  They  are 
oToilable  for  V«"  shofts  and 
for  potentiometers  and 
switch  bushings." 


lEO  Sit  HEBS>  lie  SfilS 


C/i(nO 


TKST  DATA 

I  hp  rwkutl  of  th«‘  Llrrtrti«l  Trllin^  LAlxtrnlorifk 
Inr  .  Rrp«>rt  ~  d«(rd  Mvi  h  IH.  19-1^,  on 

thib  malprinl  bhssws  iKp  foilowin^; 

Volumr  Krbiilivily  al  80(1  Volta  d-c 
Room  Irmprrature  25*C  R  H.  .t()  pmpnt 

M.’Xnhm-ini  h,-s  n/>lsf  ■  .  xfr wr.  ri  •  <  ® 

I  4  »  10*  :*  5  a  10  ’ 

Dtrirctric  Conalant  and  l)iatip«tion  Factor 

(  ftO'for  f» 

^  60  rycira  ppr  apcond 

9  22  .058  5.12 

^  1  mri^aryclp  prr  arcond 
6.17  0455  .28 

^  SO  mPi;acyclra  per  tpcond 
5.35  0  20  II 

l>ip|r*clric  Strrni^tK  al  68  rycira 

.  ^olla  prr  mil  -  370  |  1 

Doronirl^r  ^wrra^r  80  -  5  ^ 

Trmprraturr  Raird  aa  a  Claaa  A  mairrial  con- 
arrvalivrly  T"  105*  to  70*  crnli^radr. 

I  hr  hlaahovrr  V(tltai;ri  indic-slrd  wrrr  lakrn  at 
a  trmprraturr  of  68*  hahrrnhrrt,  and  47 '"f  Rrla- 
tivr  ffumidity. 


“NEO-SA's  proven  Hermelk  sealing  components  will  eliminate 
rejects  resulting  from  breakage,  slrains,  crocks,  etc.  Each  NEO-SA 
component  Is  pressure  checked  at  2S  psi  —  to  meet  military  require¬ 
ments  and  sn  applied  to  eur  units,  NEO>SA  rubber  will  resist  abusive 
temperature  cycling,  salt  water,  most  acids  and  alkalies,  and  with¬ 
stand  high  pressures  and  vacuums.” 

-In  addition  to  the  itemt  illustrated  above,  NEO-SA  offers  many 
ether  components,  such  os  Hermetically  Sealed  Fuse  Holders,  Octal 
Type  Plug  In  Hecwlen,  MuMpla  Pin  Headers,  Hermetically  Seeded 
Cables,  Hermetically  Sealed  Line  Cords  With  Plugs  For  European  use. 
Motor  Genkots,  Poriel  Gaskets,  Adapters  lU.S.  to  Continontol),  Coil 
Forms,  Crystal  Contacts  and  ether  melded  bokalite  cmd  NEO-SA  ru^ 
bar  units.” 

“Hermetkolly  Sealed  Fuse  Holders  ora  availedde  for  3-AG  and 
4-AG  fuses.  These  units  are  completely  sealed  from  moisture  with 
or  without  tho  cop  or  fuse  insaited  and  are  applicable  for  use  on 
vacuum  or  gas  HIM  units.” 


Your  special  problems  ere  solicited. 


111=0-$  II. 

CORPORATION 


2«  CORNILISON  AVI..  JIRSIY  CITY  4.  N.  J. 
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GLASS  TECHNOLOGY 


There’s  a  good  reason  why  so  many  tube  manu¬ 
facturers  look  to  Corning  for  all  their  Elec¬ 
tronic  bulb  requirements.  They  know  from  ex¬ 
perience  that  Coming’s  technical  services  will 
help  them  maintain  maximum  production  ef¬ 
ficiency — that  Corning  is  "at  your  service’’  in 
many  ways. 

Coming’s  staff  of  highly  trained  and  experi¬ 
enced  specialists  in  glass  working  techniques, 
quality  control,  product  engineering  and  de¬ 
sign  are  ready  to  help  solve  your  tube  process 
ing  problems.  They  will  work  with  your 
produaion  personnel  on  any  problem  concern¬ 
ing  the  use  of  glass,  from  detecting  operating 
variables  which  cause  shrinkag-'  to  the  proper¬ 
ties  of  glass  itself. 


Complete  technical  service  is  but  one  reason 


why  it  pays  to  do  business  with  Corning — the 


one  source  for  all  your  bulb  requirements. 


CORNING  GLASS  WORKS,  CORNING,  N.Y. 

ELECTRONIC  SALES  DE  P  A  R  T  M  E  N  T  —  E  L  E  CT  R  I  C  A  L  PRODUCTS  DIVISION 


ItSI  •  100  YEARS  OF  MAKING  GLASS  BETTER  AND  MORE  USEFUL-1951 
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MODEL  VH-91 


FOR  HIGH  EFFICIENCY  SOUND  REPRODUCTION 


en^en 


Jensen  Hypex  Projectors  for  indoor 
and  outdoor  PA  and  sound  rein¬ 
forcement  are  highly  efficient,  sturdy, 
weather-proof,  corrosion  resistant 
loudspeakers  with  many  exclusive 
advanced  features.  For  example,  the 
Hypex  (hyperbolic  exponential) 
flare  formula— patent  2,338,262— 
provides  the  most  effeaive  acoustic 
loading  right  down  to  1.  f.  cut-off. 
Special  plastic  diaphragm  driver  unit 
gives  powerful  reproduction  with  a 
"punch”— yet  free  from  unpleasant 
harshness.  And  soundly  engineered 
adjustable  mounting  facilities  make 
installation  a  pleasure. 

JENSEN  MANUFACTURING  COMPANY 

oF  Mvf*r  Compofty 

6601  S.  Laramie  Ave.,  Chicago  36,  Illinois 
Phono;  Portsmouth  7-7600. 
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aluminum  or  copper-to-copper  connections. 

General  Plate  engineers  solved  the  problem  with  AlcuplaU 
(aluminum  clad  to  copper)  which  gives  like  metal  conn^* 
tions,  thus  overcoming  the  corrosion  objections.  Alcuplate  is 
widely  used  in  the  electrical  held  for  clips,  shims,  bushings, 
terminals,  etc.  Enclosures  for  sealed  devices  can  be  spun  or 
drawn  from  Alcuplate  and  the  copper  surface  makes  soft 
soldering  easy. 


suit  with  General  Plate.  Their  vast  experience  in  cladding 
precious  to  base  metals  or  base  to  base  metals  can  overcome 
your  problems  .  .  .  often  reduce  costs. 


Hove  You  a  CompocH*  Metal  Problem? 
General  Plate  can  solve  it  for  you 


PROBLEM;  j 

How  to  Get  ''Aluminum-to-Aluminum''  Connections  in  [ 

the  Termination  of  Aluminum  Conductors 

I 

GENERAL  PLATE: 


Aircraft  manufacturers  and  power  companies  were  troubled 
with  the  electrolytic  action  which  took  place  when  aluminum 
main  line  cables  were  joined  to  copper  branch  lines.  To  over* 

romf»  rhi«  nrnKIpm  ir  nprp«<arv  rA  fiavp  9liimSf\iim«rrw 


No  matter  what  your  metal  problem,  it  will  pay  you  to  con-  ^ 


General  Plate  Products  include  .  .  .  Precious  metals  clad  to 
base  metals.  Base  metals  clad  to  base  metals.  Silver  Solders, 
Composite  contacts,  buttons  and  rivets.  Platinum  fabrication 
and  rehning,  Age-hardenable  #720  Manganese  Alloy.  Write 
for  information.  c.  s.  Pat.  oa. 


GENERAL  PLATE 

Division  of  Metals  A  Controls  Corporation 
307  rOREST  STRin,  AniERORO,  MASS. 
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Provided  the  Solution  with  the  Composite 
Metal  ALCUPLATE* 


COPPER 


Now  Offers  1fi&  Rrst 


Rauland 


LOW 


FOCUS  VOLTAGE 


ELECTROSTATIC  TUBE 


Rauland’s  new  low  potentUil  electrostatic-focus 
picture  tube  is  not  just  a  ‘^defense  period^’  substitute 
but  a  permanent  and  major  advance 
in  television  cathode  ray  tube  development 


FOCUSES  with  D.C.  voltage  already  avail-  BETTER  in  all  ways!  Not  only  saves  mate- 


able  from  the  receiver’s  power  supply. 

ELIMINATES  focusing  coils  and  magnets — 
saves  critically  scarce  copper  and  cobalt. 

REQUIRES  NO  re-engineering  of  present  tele¬ 
vision  chassis  .  . .  NO  added  high  volt¬ 
age  focus  circuit .  .  .  NO  added  receiver 
tubes— NO  additional  components  ex¬ 
cept  an  inexpensive  potentiometer. 


rials  but  also  gives  an  actual  improve¬ 
ment  in  picture  quality  because  the 
over-all  focus  is  better  .  .  .  and  because 
it  is  completely  stable  in  focus  under 
considerable  variations  in  voltage. 

This  new  Hanland  development  in  now 
at-aihihle  in  nnhntantial  quantitien  in  17 
ami  211  inch  rectangular  tulM*n»  f’or 
further  inJormatittUf  atldre8B»»» 
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THE  RAULAND  CORPORATION 

TTuixncy  /^eA.ejouuzA- 

424S  N.  KNOX  AVENUE  •  CHICAGO  41,  IIUNOIS  IflRi 


CHICAGO  TELEPHONE 


SUPPLY 


it*  &^*«ciA4€>t*  S^tx/ueiiot* 

'%^t£a4/e  t^eiiiio*A 


rOUNDID  1S9* 


REPRESENTATIVES 

$  t  Hulthlnton.  Jr 
401  North  Brood  Street 
Philodetph.Q  8,  Petintylvonio 
Phone*  Walnut  2-S369 
W.  S.  Hermon  Compony 
1638  South  Lo  Cienego  Blvd 
Los  Angeles,  Californio 
Phone  Aammister  3  62)9 

IN  CANADA 
C.  C  Meredith  A  Co 
StreetsviUe  Ontario 


SOUTH  AMERICA 


OTHER  EXPORT 

Sylvan  Cmtbury 
8  West  40th  Street 
New  York  18.  N  Y 


Delivers  top  performance  in  on  unprecedented 
temperature  range  from  the  bitterest  cold  in  arc¬ 
tic  regions  or  extreme  altitudes  to  fiery  hot 
tropical  battlefields  .  .  .  and  in  an  unparalleled 
humidity  range  from  complete  aridity  to  the 
saturation  point. 

Highly  recommended  for  use  in  airplanes, 
tanks,  ships,  portable  or  mobile  equipment  and 


all  other  military  communications. 

Manufactured  from  specially  developed  ma¬ 
terials,  this  absolutely  unique  variable  resistor  is 
available  in  miniaturized  size  (Type  65)  or  in 
conventional  size  (Type  95)  in  resistance  ranges 
from  250  ohms  to  10  megohms. 

Exceptionally  good  delivery  cycle  due  to  tre 
mendous  precision  mass  production  facilities. 


P/easd  give  tompicie  detaiis  on  your  requirements  when  writing  or  phoning  for  furfher  information. 


Sylvon  Gintbury 
8  W«tt  40tK  $tr»«t 
N«w  York  18.  N  Y 


CHICAGO  TELEPHONE  SUPPLY 

^<2  Ut/ioH 


ELKHART 

REPRESENTATIVES 
S  J  HuUhinton,  Jr. 

401  North  Brood  Stroot 
PKttodolphio  8.  Ponntylvortio 
Phono  Wo>nwt  2  5369 
W.  S.  Mormon  Comporty 
1638  South  lo  Cionoga  Bt«d 
Lo%  Angolot.  Cal>torn>o 
Phono  Aamm.ttor  3  6319 


INDIANA 

SOUTH  AMERICA 
Jo»o  loi»  Pontot 
Buonot  Argont.r 

Moniovidoo.  Uruguay 
Rio  do  Jonoiro,  Bro 
Soo  Poulo,  Broxil  , 

OTHER  EXPORT 


VARIABLE  WIRE  WOUND 
RESISTORS  TO  ALL  SPEC¬ 
IFICATIONS  IN  JAN-R-19 


A  COMPLETE  LINE  OF  VARIABLE  RESISTORS  (COMPOSITION 
AND,  WIRE  WOUND)  FOR  MILITARY  APPLICATIONS) 


‘Vi»*€a4l» 

POOHOlO  ISO* 


TYPES  NOW  AVAILABLE 

WATT 


JAN  TYAf 

CT$  TYPE 

RATING 

RA  20A 

752  (without  switch) 

2 

RA  20B 

GC-3S2  (with  switch) 

2 

RA  2SA 

25 

(without  switch) 

3 

RA  2SB 

GC-2S 

(with  switch) 

3 

RA  30A 

25 

(without  switch) 

4 

RA  30B 

GC-25 

(with  switch) 

4 

Exceptionally  good  delivery  cycle  due  to  tremendous  pre- 


Am»ric«n  Time  Produch,  Inc., 

580  RW*  Ave..  New  York  19.  N.  Y. 
Gentlemen: 

Pleete  tend  descriptive  folder,  No.  212 

Neme  . . . . .  . 


Time  baeee,  rate  indicatore,  cloek  syeteme,  rbronngrapbe, 
geo^phynical  praepeeting,  control  devices  and  for  running 
small  synchronous  motors. 


% 


eatureA 

1.  Bimetallic,  temperature-compensated  fork,  no  heating  or 
heat-up  time  is  required. 

2.  F<trk  is  hermetically  sealed,  no  barometric  effects  on 
frequency. 

3.  Precision  type,  non-ageing,  low  coefficient  resistors  used 
where  advantageous. 

4.  .\on-linear  negative  feedback  for  cTmstant  amplitude 
control. 

I>.  ^io  multi-vibrators  used. 

6.  Synchronous  clock  simplifies  checking  with  time  signal. 


Speci^ii 


ApecificalionA 

Accuracy — 1  part  in  100,000  (.001%)- 
Temperature  coefficient — 1  part  in  1,000,000  per  degree 
centigrade  (nr  better), 
f  hjlputs — 

1.  60  cycles,  sine  wave,  0-110  volts  at  0  to  10  watts 
(adjustable). 

2.  120  cycle  pulses,  30  volts  negative. 

3.  240  cycle  pulses,  .30  volts  positive  and  negative.  Pulse 
duration,  l(K)  micro-seconds. 

product  of 


Company  . . . . . . 

Addrsts . . 

CHy . .  Sfafs 


AMERICAN  TIME  PRODUCTS 

.*>80  Fifth  Avenue  INC.  New  York  19,  N.  Y. 

Operating  under  patentM  of  the  Wetlern  Electric  Company 
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sAvruMe  wrm 


0ersnioN6ER,-n< 


4^arate  tapping  it  completely  eliminated— 
no  tapping  time  or  tool  costs! 

each  screw  fits  tight  in  its  own  self-cot,  mating 
l^^ad— powerfully  resists  loosening! 

^^^^^htongth  permits  use  of  smaller  or  fewer 
saving  space  and  weight. 


'o*  VO*'*  COPY 
or  THIS  lOOKLiT  TODAY .  .  .  and  see  how 
SHAKEPROOF  Thread-Cutting  Screws  will  speed 
urgent  production  in  your  plant. 


^  Trode  Mark  f 

A  OIVp  ion  O  I=‘IN0I  TOO:  WORK 

2501  N«i1h  K«*l*r  Avtnu*  •  Chicago  39,  Illinois 
In  Conodo:  Con«d<a  Illinois  Tools  ltd.,  Toronto,  Onrorio 


OTHER  VARIABLES 


drift -free 
d-€  recording 


OfFner  Electronics  Inc.,  the  original  manufacturer  of 
precision,  direct  writing  oscillographs,  now  offers  to 
industry  the  Dynogroph  Recorder — o  direct  writing, 
high  speed  oscillograph  with  microvolt  d-c  sensitivity. 

Operating  at  approximately  100  times  the  speed  of 
other  industrial  recorders  with  comparative  sensitivity, 
the  Dynograph  simultaneously  records  many  varia¬ 
bles  formerly  recorded  only  by  photographic  means. 

Now  you  can  obtain  a  precise  record  of  transients 
in  the  operation  of  various  equipment  through  a 
ruggedly  built,  easy  to  maintain,  versatile  d-c  re¬ 
corder — the  Dynograph. 


check  these  exclesire  Dynograph  features 


Pen  Deflection  Linearity  of  1  %  with  pen 
response  of  1/1 2  0th  of  o  second. 

Sensitivity  of  150  microvolts  d-c  per  centi¬ 
meter  of  pen  deflection. 

Stability  and  drift-free  operation  through  a 
special  chopper  type  amplifier. 

No  extra  equipment  needed  with  reluc¬ 
tance  type  pick-ups. 

True  Differential  Input  obtained  through 
special  transformer  coupling. 


Writ9  Today  for  Bullotio  L-3II  —  Complete 
Speciticofieei  oed  Ceettrwctiee  Oetoift  of  the  Ornograph 


5320  N.  KEDZIl  AVENUE 


CHICAGO,  25 
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3  TRUARC  RETAINING  RINGS  LOWER  COST.. 
IMPROVE  PERFORMANCE 
OF  REVOLUTIONARY  NEW  TEXTILE  SPINDLE! 


NEW  CONSTRUCTION.  Standord  rod«  •qual  in  diamtttr  to  finishod 
blodt  it  ustd.  Throo  groovtt  for  Truorc  Rings  and  sHovIdtr  art  mod# 
quickly  and  toitly  on  scrtw  mochint.  Blodt  it  tconomicolly  toptrtd 
by  ctnttrittt  grinding.  Truorc  Rings  mointoin  corrtct  prttturt  on  boll 
btoringt  for  lift  of  unitl 


OLD  CONSTRUCTION  To  position  2  boll  btoringt,  on  ovtrsiit 
diomtttr  rod  hod  to  be  turned  on  a  lotht  to  provide  3  shoulders. 
In  addition,  blade  required  2  threoding  operations ...  2  lock  nuts 
• . .  seporote  tapering  operation.  Proper  pressure  of  nuts  against  boll 
bearings  required  skilled  lobor  adjustment. 


The  H  &  B  American  Machine  Company's  new  anti-  Wherever  you  use  machined  shoulders,  bolts,  snap 

friction  CENTURY  spindle  is  probably  the  most  me-  rings,  cotter  pins,  there's  o  Waldes  Truorc  Retaining 

chanically  advanced  spindle  on  the  market  today.  Ring  designed  to  do  a  better  job  of  holding  ports 

Woldes  Truorc  Retaining  Rings  have  eliminated  many  together. 

of  the  moterial,  tooling  and  assembly  costs. ..have  Truorc  Rings  are  precision-engineered... quick  and 

kept  its  price  competitive.  Truorc  Rings  not  only  sim-  easy  to  assemble  and  disassemble.  Always  circular 

plify  spindle  assembly,  they  position  ball  bearings  to  give  o  never-failing  grip.  They  can  be  used  over 

accurately... simplify  maintenance... eliminate  skilled  and  over  again. 

labor... improve  performance!  And  there  are  Truorc  Find  out  what  Truorc  Rings  can  do  for  you.  Send 

Rings  to  solve  any  design  or  re-design  problem!  your  blueprints  to  Woldes  Truorc  engineers  for  indi- 

Redesign  with  Truorc  Rings  and  you  too  will  cut  costs.  vidual  attention,  without  obligation. 

WiMm  Tniarc  Rstaining  Rings  are  available  tor  Immediate  delivery  from  stock,  from  leading  bal  bearing  distributors  throughout  the  country. 


SEND  FOR  NEW  BULLETINS 


^  WoldM  Kehinoor,  Inc.,  47*16  Au»t«l  Ploc*  E( 

n  Lonq  Ulond  City  1,  N.  Y. 

I  RUom  ttnd  Rull«ttM  6,  7  ond  I— giving  tngin««ring 

II  spncificatienft  for  oil  lyp«»  of  Woldot  Truorc  Rings. 


Comoony. 


Sutinots  Addfbsi 


RETAINING  RINGS 


WALDES  KOHINOOR,  INC.,  LONG  ISLAND  CITY  I,  NEW  YORK 

WAiMS  TEOAtC  ■tTAIBIES  ■lECS  Alt  MOTICTIO  AT  TMI  rOLLONINA  MriET  NUMMAS:  I.IAt.MTt  I.SAt.fAA: 
t  «(•  tSI;  S.Att.Stli  t.AlA.AAl;  S.AAT.AOt.  t.AAI.AOS;  t.ASI.SOA.  1.4*1. SIO;  I.SO*.**!:  Afl*  OTNIA  TATS.  RfEt. 
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Radar,  communications,  gunfire 
Countrol ...  and  many  other  mil- 
itary  "mu8t8”...count  on  Veeder- 
Root  Counters  for  dependable,  continuous 
Facts-in-Figures.  Never  mind  how.  Just 
count  on  it  that  the  job  is  being  done  . . . 
right  up  "to  the  nines.” 

If  anything  is  worth  keeping  track  of, 


mm 


iM 


then  you  can  count  on  Veeder-Root  to  do 
the  job  as  it  needs  to  be  done  ...within  the 
limitations  of  defense  production,  of  course. 


VEEDER-ROOT  INC. 
HARTFORD  2,  CONN.  .  GREENVILLE.  S.  C. 
Montreal,  Canada  Dundee,  Scotland 

Offices  and  agents  in  principal  cities 


ViEEPER-ROOT 


COMPANY, 


In  some  cases,  no.  But  all  General  Electric  5-STAR 
TUBES  are  on  the  Armed  Services’  Preferred  List. 

They’re  the  last  word  in  dependability!  Every  5-Star  Tube 
j;ets  48  hours’  service  at  the  factory  under  Class  A  condi¬ 
tions.  Frequent  life  tests  also  are  made.  E)uring  manufacture, 

5-Star  Tube  parts  are  inspected  individually  prior  to  careful 
and  precise  hand-assembly. 

That  new  military  circuit  you’ve  been  asked  to  design,  will  do  its 
task  better— /^rr  more  reliably — with  G-E  5-Star  Tubes  to  help 
assure  steady  performance  under  fire.  You  have  nine  types  to 
choose  from,  covering  a  wide  range  of  applications.  Other 
types  will  be  added  later.  They  will  further  extend  G-E 
5-Star  usefulness. 

Aviation— for  which  5-Star  Tubes  originally  were  developed- 
pays  enthusiastic  tribute  to  the  job  these  special  G-E  tubes  have 
done  in  making  airborne  travel  safer.  Now  General  Electric  offers 
the  same  fine  tube  performance  to  you,  so  that  equipment  you’re 
designing  may  approach  absolute  standards  of  reliability—  may 
meet  stiff  military  performance  requirements.  Fill  out,  clip,  and 
mail  the  coupon  below!  Electronics  Department,  General  Electric 
Company,  Schenectady  5,  New  York. 


GL-5670 


5670 


5686 


5725 


GI-5726 
Gl-57-  j 

-575' 

Gi  -51 
.1-5814 


Sharp-cutoff  r-f  pentode 
H-t  twin  tnode 
Beam  power  amplifier 
Dual-control  sharp-cutoff 
r-f  pentode 
Twin  diode 
Remote-cutoff  r-f  pentode 
‘  Pentagritf  cjinverter 
tfigh-mu  twin  tnode 
Medium-mu  twin  tnode 


"Can  standard  receiving  tubes  be  specified  — 
far  military  electronic  equipment?" 


GL-S686 


General  Electric  Company— Section  4, 
Building  267— Schanectady  5.  N.  Y. 

□  Please  mail  me  the  facts  about  G-£  S-$tar 
Tubes  -theif  performance  charactenstics; 
how  they  are  manufactured,  how  tested. 


Please  have  a  tube  engineer  call  on  me. 
to  discuss  G-E  5-Star  Tubes  and  their 
applications  in  circuits  I  am  designing. 


STREET  ADDRESS  . CITY.  STATE . .  ■ 

GENERAL  AeLECTRICJ 
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We  promised  you  better  resistors  than  hod  been 
available  before.  Our  new  crazeless,  blue-gray  en¬ 
amel  resistors  are  out-performing  our  highest  ex¬ 
pectations  in  the  field. 

Let  us  summarize  the  improvements  you  get  in 
these  new  Hardwick,  Hindle  resistors: 

1.  Crazeless— complete  elimination  of  the  crazing 
which  results  in  failure  of  the  resistive  element  due  to 
moisture  penetration  from  humidity,  salt  and  severe 
atmospheric  conditions— providing  greater  dielectric 
strength. 

2.  High  temperature  qualifications  — provide 
greater  safety  factor  under  abnormal  operating  con¬ 
ditions. 

3.  Stronger  core— gives  greater  resistance  to  ex¬ 
cess  vibration  and  shock  test. 

4.  Alloy  terminals— greater  strength— corrosion 
and  rust  resistant— spot-welded  to  the  ceramic  body. 

5.  Resistive  element— finest  quality  wire  free  from 
impurities  that  could  cause  weakness. 


6.  Connections— all  wire  connections  to  terminals 
are  protected  by  positive  non-corrosive  bonding. 

The  above  factors  give  you  obsolute  assuronce  of 
longer  life  and  outstanding  performonce. 

The  fixed,  the  ferrule  and  the  flat  types  are  de¬ 
signed  for  and  manufactured  in  accordance  with 
JAN-R-26A  specifications. 

HARDWICK,  HINDLE,  INC. 

Rheostats  and  Resistors 

Subsidiary  of 

THE  NATIONAL  LOCK  WASHER  COMPANY 


NEWASK  J.  N.  J. 


E«tabli>h«4  1$t6 


tor  moro  than  a  quorttr  of  a  ctntvry 
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Trod*  Mark 
R*9i<t*r*d 

PICTURE  this  trade  mark  in  your  mind  when  you  want 
cabinets  and  housings  to  enhance  your  finished  prod¬ 
ucts  with  step-ahead  styling...  absolute  uniformity ...  ease 
and  economy  in  your  assembly  operations  . . .  greater  serv¬ 
ice  benefits  to  the  user.  The  Blueprint  Man  symbolizes  all 
this,  on  jobs  both  simple  and  exacting  ...  at  prices  figured 
with  a  sharp  pencil.  Write  for  our  data  book. 

Visit  us  at  booth  #20. 

Pacific  Electronic  Exhibit. 

San  Francisco— August  22-24. 

KARP  METAL  PRODUCTS  CO.r  INC. 

215  63rii  STRUT,  BROOKLYN  30,  NIW  YORK 

Specialists  in  Fabricating  Sheet  Metal  for  Industry 
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PEAK 

IN 

POWER 
VERSATILITY 
QUALITY 
PERFORMANCE 


A  Quality  Relay 

The  new  Allied  PK  Relay  is  de- 
signed  to  offer  versatility  in  a 
power  relay  where  quality  and 
low  cost  are  factors.  Besides  sta¬ 
bility  in  operation  its  reliability 
allows  a  range  in  applications 
from  high  quality  instruments  to 
vending  machines.  Fhe  PKU  relay 
will  compit  with  I  nderw riters’ 
Laboratories  requirerhents  and  can 
also  be  supplied  hermetically 
sealed. 

Bulletin  PK  gives  complete 
details.  Send  for  your  copy 
today. 

Be  sure  to  send  for  your  copy  of 
■■Mlied's  Rela\  (uiitle.  It  gives  the 
engineering  data  for  27  Allied 
relax s  in  a  concise  tabular  form 
for  east  reference. 

ALLIED  CONTROL  COMPANY,  INC.  2eastendavenue,newyork2i,n.y. 


HERE  ARE  THE  FACTS  AND  FIGURES: 

CONTACTS:  10  amp.  standard.  24  volts  D.C.,  115 
volts  A.C. 

15  amp.  contacts  available. 

SENSITIVITY:  D  C  :  4  pole  1  5  watts 
2  pole  .7  watts 
A.C.:  4  pole  5  volt  amperes 
2  pole  2.5  volt  amperes 
Can  also  be  furnished  in  6  pole  AC 
and  DC  up  to  4000  Ohms. 

COIL:  To  115  volts  D  C.,  230  volts  A.C. 

NOMINAL  HEAT  RISE:  D  C.  30^C  above  room  ambient 
A.C.  45 ^C  above  room  ambient 

MAX.  INPUT  FOR  85°  RISE:  D  C  5  watts 

A.C.  1 1  volt  amperes 

MOUNTING:  Base  or  end  mounting 
WEIGHT:  4.5  or  4  P.D.T. 

WEIGHT  HERMETICALLY  SEALED:  7  7  or 

DIMENSIONS:  Open  Relay— 2'/,*",  I'/,",  2%4*' 

5ea!ed  Relay — 3'/i",  1  '/i~,  2Vit~ 

Overall  Mounting  Flonge — 3'/i~ 

Center  to  Center  Mounting  Holes — 7"/it' 


July,  J95I  —  ELECTRONICS 


W«rtli  (••hlfif 
inf#,  Itfi't  ifT 


42-61  24th  Street,  Long  Island  City  1,  N.Y 


Y??? 

fact  that  many 

:etnheiobrrhrtheel^^^^ 

♦nr  soecial  requ'f®"’*"**- 
itructions  <o  P  j^nVote 

ion,  tor  instance,  use 
itinuous  operation  electronic 

ng  or  '«'’h  .  ,_ents  with  one, 

octions  give  you  famous, 

insulo  -on  hos 

5S  to  water,  acid  >  abrasion, 

„s.  Exceptional  re*>s 


aircraft  CABll 
COAXIAL  CABl' 
TV  WIRE 

LTI-CONDUCTOR 


PlASTOlO  COPPOPATION,  Dept.  E  ^ 

42-61  24th  Street  •  Long  Island  City  1,  N.  Y. 

Gentlemen: 

Please  send  me  additional  informotion  on  Synkote  Hook  Up 
Wire  Type 


Nome 

Company 

Address 
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Once  more,  RCA  leads  the  field!  Tliis  time,  with 
new  rectangular  picture  tubes  which  require  no  focusing 
coil  or  focusing  magnet  .  .  .  thus  effecting  imponant 
savings  in  critical  materials. 

The  currently  used  magnetic  focus  in  TV  sets 
requires  coils  and  magnets  containing  the  metals  cobalt 
and  copper  . . .  both  on  the  Government's  restricted  list. 

To  meet  the  shortages,  RCA  engineers  have  de¬ 
veloped  improved  electrostatic  focusing  for  wide- 
deflection-angle  TV  tubes— eliminating  need  for  a  focus¬ 
ing  magnet  or  coil.  Result:  The  new  RCA  kinescopes— 
which  not  only  make  possible  savings  in  critical 
materials,  but  introduce  advantages  that  destine  them 
to  become  industry's  most  widely  used  picture  tubes. 

Such  advantages,  for  example,  as:  (a)  An  improved 
electron  gun  which  provides  excellent  uniformity  of 
focus  over  the  entire  picture  area,  and  is  so  designed  that 
the  focusing  electrode  lakes  negligible  current— permit¬ 
ting  voltage  for  the  electrode  to  be  supplied  easily  and 


economically;  (b)  Focus  automatically  maintained  with 
variation  in  line  voltage  and  adjustment  of  picture 
brightness;  (c)  Simplification  of  tube  installation  and 
adjustment  for  optimum  performance. 

When  RCA  produced  its  outstanding  Image  Orthi- 
con,  “eye”  of  the  television  camera,  it  called  upon  the 
superlative  Driver-Harris  radio  alloy  Nichrome*  V  to 
provide  95  %  of  the  metal  components  of  the  tube.  Now, 
in  the  case  of  the  kinescopes,  a  Driver-Harris  produced 
alloy  fills  a  need. 

Here  are  typical  examples  of  how  Driver-Harris 
stands  ready  to  serve  all  industry  with  alloys  necessary 
for  new  or  standard  applications. 

During  the  present  emergency,  of  course,  strategic 
materials  and  the  alloys  made  from  them  are  on  strict 
allocation.  However,  we  shall  be  glad  to  make  recom¬ 
mendations  based  upon  your  specific  needs,  and  serve 
you  to  the  best  of  our  ability. 


0^  woffd  N>cKfoi*it*  o^d  ov*r  BO  of^t* 

foe  •/•cfroAK  ol9Ctf<Qt  ood  hoa*  •rroUnq  Bofdt 


Driver-Harris  Company 

HARRISON.  NEW  JERSEY 

•RANCHES:  Chicago,  Dtireit,  Clavtiand,  lot  Angolvi,  Son  Froncitco 
In  Canada  The  B.  GREENING  WIRE  COMPANY,  ITD.,  Hamilton,  Ontorio,  Canoda 
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BRASS  AND  COPPER  WIRE  CLOTH 

Have  you  a  'DO*  order? 


When  you  need  Industrial  Wire  Cloth  or  Strainer  Cloth 
tor  a  Defense  Order,  your  nearest  Chase  Warehouse  is  the 
place  to  inquire  for  it. 

Chase  Brass  and  Copper  Wire  Cloth  is  available  in 
meshes  from  No.  2  to  No.  100  and  in  varying  gauges  for 
a  wide  variety  of  industrial  uses.  The  mesh  is  uniform  and 
the  wires  double  crimped  to  keep  openings  square  and  true. 

One  of  the  23  Chase  Warehouses  or  the  four  Chase  Sales 
Offices  will  give  you  full  information  on  the  type  of  wire 
cloth  best  suited  for  your  production  problem.  Send  the 
coupon  below  for  free  Chase  book  describing  the  full  line 
of  Chase  Bra.ss  and  Copper  Wire  Cloth. 


Ghase^ 


BRASS  &  COPPER 


WATCIliHIT  20.  CONNCCTICUT  •  SUKlOlAiT  Of  RCNNCCOTT  COffCR  COtfOUTUN 


7'Ap  H^adiftniriert  for  Cross  A  Coppr 


Alliiiyt  Ckoff  OHvirt 

An«rta  CtiCMKi  OKriit 

RaRiain  Omiwi  Hmem 


NtoVI  Pftt1feot|R 

Nlw  OhMts  PrtviMica 


•  Chat*  Brotf  A  Cepp*r  Co.,  0«pt.  EL7$1 
■  Wottrbwry  20,  Conn. 

•  PUait  itnd  mt  >o*r  !'Rl-F.  ho$k  on  Chase  Brass  6  Coppe 


FREE  Cha$o  Book  littt  moth, 
diomoTor  of  wiro,  por  cont 
of  opon  oroo,  woight  and 
othor  important  doto. 
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WHEN  OPERATOR  FINISHES  manual  procedure  on  one  head,  another  coil  will  have  just 
been  completed.  By  synchronizing  winding  and  handling  time  on  the  No.  102  Uni¬ 
versal  Hi-Speed  Coil  Winder,  you  get  maximum  production  per  operator.  Coils  up  to 
15,000  turns  can  as  a  rule  be  handled  efficiently  on  a  3-head  machine  at  a  maximum 
of  5000  rpm. 


WIRE  BREAKAOE  DETECTOR  is  optional 
equipment  for  stopping  arbor  promptly 
when  wire  breaks  or  runs  out.  This  re¬ 
lieves  operator  of  having  to  watch  wire 
spool  continually  and  prevents  counting 
of  turns  when  wire  is  not  being  wound. 


READILY-ADJUSTABIE  TRAVERSE  MECHANISM  permits  winding  any  length  of  coil  from 
1/16  in.  to  2  13/16  in.  without  changing  cams.  A  single  setting  applies  to  all  the 
winding  heads. 

Write  for  Bulletin  102-H 

UNIVERSAL  WINDING  COMPANY 

P.  O.  Box  1605,  Providence  1,  R.  I. 


For  winding  coils  in  quantity 
accurately  .  .  .  automatically 
use  Universal  Winding  Machines 


WINDING  STARTS  INSTANTLY  WITHOUT  DAN¬ 
CER  OF  WIRE  BREAKAGE  with  the  over- 
end  tension.  The  first  turn  can  be  started  - 
tightly  against  the  spool  or  bobbin  head, 
improving  “lay”. 


I 


GAS-FILLED 

CONDENSERS 


31  wr**  than  15  years  servire  on  thousands 
of  Lapp  Gas-Filletl  C«mdens«T8  proves  them 
to  be  completely  reliable— electrically  and 
mechanically.  They  offer  the  advantages  of 
extreme  compactness  for  high  voltage  and 
high  current  ratings . . .  low  loss . . .  high  safety 
factors. . .  puncture -proof  design . . .  constant 
capacitance  under  temperature  variation. 

In  construction,  the  condenser  assembly  is  sup¬ 
ported  on  a  top  aluminum  ring,  the  steel  tank  serv¬ 
ing  only  as  a  support  fur  this  ring  and  as  a  leak¬ 
proof  gas  container.  The  high  |M>tential  plates  are 
stationary,  carried  on  a  rigid  aluminum  center 
stud,  supported  by  a  ceramic  howl.  Rotor  plates 
are  ‘grounded,  carried  on  ball-bearings  in  a  race 
almost  the  full  diameter  of  the  tank.  This  con¬ 
struction  provides  a  grounded  tuning  shaft  on 
variable  models,  makes  possible  efficient  and  com¬ 
plete  water  cooling  for  high  current  operation,  and 
results  in  direct  and  short  current  paths  to  con¬ 
denser  plates. 

Write  for  complete  description  and  specifica¬ 
tions.  Radio  Specialties  Division,  l.app  Insulator 
Co.,  Inc.,  I>e  Rov,  N.  Y. 


OIL-FILLED,  HERMETICALLY  SEALED,  COMPACT 

^  HIGH  VOLTAGE  COMPONENTS 


RECTiriERS  — A-c  to  d-c  power- 
supply  units  especially  built 
for  precision  work  where  un¬ 
usually  low  regulation,  light 
weight,  and  small  size  are  nec¬ 
essary.  Typical  outputs  avail¬ 
able  are  7,  9,  and  13  kv.  Illus¬ 
trated  7-kv  unit  measures  6  x  6 
X  7  in.,  weighs  K  lb. 


W 


•  Withstand  Mechanical  Shocks 

•  Operate  Continuously  for  Long  Periods 
in  Widely  Varying  Temperatures 

Available  in  a  wide  range  of  ratings,  high-voltage  com¬ 
ponents  shown  here  are  typical  of  units  manufactured  by  ^  ?? 

General  Electric  for  applications  5U00  volts  and  above  jpj 

where  corona  must  be  held  to  a  minimum.  They  repre- 
sent  many  years  of  experience  in  meeting  Armed  Services 
requirements,  and  can  be  built  for  today’s  military  specih- 
cations.  Because  these  components  are  usually  tailored  for 
each  job,  please  include  functional  requirements  and  any 
physical  limitations  with  your  inquiry.  Write  to  43-32SA, 

General  Electric  Company,  Pittsfield,  Mass. 


PULSE  TRANSFORMERS  -  For 
use  with  either  hard-tube  or 
line-type  modulators.  Avail¬ 
able  in  peak-voltage  ratings 
from  10  to  100  kv  or  higher; 
peak-power  ratings  up  to 
30,000  kva  or  more.  Designed 
for  operation  on  pulse  dura¬ 
tions  from  0.1  to  20  microsec¬ 
onds  at  rates  up  to  4000  pps. 


RESONANT  REACTORS  —  Accu¬ 
rately  designed  and  built  for 
radar  service.  Currently  avail¬ 
able  in  peak  operating  volt¬ 
ages  from  5  to  45  kv,  current 
ratings  up  to  2.25  amp.  Higher 
ratings  can  be  provided.  In- 
duaance  ratings  ranging  from 
0.25  to  300  henrys  remain  con¬ 
stant  within  5  percent  at  above 
50  percent  load  current. 


FILAMENT  TRANSFORMERS- 
For  special  applications  or  for 
use  with  standard  high-voltage 
rectifier  tubes.  Supplied  with 
or  without  tube  socket 
mounted  integrally  with  high- 
voltage  terminal.  Insulated  to 
nearly  any  required  level. 


MODULATION  TRANSFORMERS 
—  High-fidelity,  low-phase 
shift,  Pyranol*  or  oil-modula¬ 
tion  transformers  and  reactors 
for  high-power  AM  transmit¬ 
ters  are  available  as  integral  or 
separate  units.  Highly  devel¬ 
oped  designs  in  ratings  from 
3.5  to  500  kw  provide  wide 
transmission  frequency  range, 
keep  down  harmonic-voltage 
insertion.  Low  phase  shift 
gives  flexibility  and  range. 

*409.  JM  of  Gonorot  Clo<tric  Co. 
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SELENIUM  RECTIFIERS 


.  .  .  HIGH-VOLTAGE  UNITS  HAVE 
LIFE  EXPECTANCY  OF  OVER 
60,000  HOURS 


Now  available  from  General  Electric,  these  26-volt  RMS 
selenium  rectifier  cells  have  a  continuous-service  life 
expectancy  of  over  60,000  hours.  Their  initial  forward 
resistance  is  very  low  and  samples  tested  after  10,000 
hours  of  operation  show  an  average  resistance  increase 
of  less  than  6  per  cent. 

The  high-voltage  output  means  that  stacks  made  up 
of  these  units  are  about  25  percent  smaller  than  is  pos¬ 
sible  with  12-volt  cells.  Low  resistance  means  cooler 
operation  and  the  sfmce  saving  that  goes  with  it. 

If  your  application  calls  for  compact  selenium  stacks 
for  use  in  cramped  quarters,  these  cells  provide  the  solu¬ 
tion.  Stacks  made  with  the  new  G-E  cells  may  be  ob¬ 
tained  with  rated  outputs  from  18  to  126  volts  d-c  at 
0.15  to  3.75  amp.  Check  Bulletin  GEA-5280. 


Signals  with  band  widths  up  to  2  megacycles  can  be  delayed 
from  0.25  to  10  microseconds.  Available  in  lengths  up  to  100  ft. 
Delay  equals  approximately  V5  microsecond  per  foot.  Charac¬ 
teristic  impedances  of  1 100  and  400  ohms  per  foot  are  avail¬ 
able.  By  ordering  in  bulk,  lengths  can  be  cut  to  fit  specific 
needs.  Can  be  bent  into  4-inch  diameter  coils.  Uses  include 
research  and  development  of  special  circuits  for  electronic 
devices.  See  Bulletin  GEC-459  for  further  information. 


For  accurately  detecting,  controlling,  and  measuring  light  and 
for  detecting  and  measuring  even  the  smallest  variations  in 
colors.  These  cells  are  especially  useful  where  long  life  and 
stability  are  required  or  where  electronic  amplifiers  are  not 
practical.  Available  in  a  new  hermetically  sealed  series  with 
standard  mounting  and  a  wide  variety  of  unmounted  sizes. 
More  G-E  photovoltaic  cells  than  any  other  make  are  used  in 
scientific  instruments.  Charaaeristics,  dimensions,  circuits,  and 
technical  data  are  available  in  Bulletin  GEC-690. 


Ganaral  Ilaetrix  Company,  Saction  A6A7-16 
Schonoctody  S,  N.  Y. 

PlooM  Mnd  IDO  tho  following  bullotint: 

(  V  )  Indkoto  for  □  OtC-45*  Ooloy  linn 

roUraiKt  only  □  CEC-MO  Plintovoltaic  CnII 

(x)  For  planning  on  C  GEA-4744  Hnrn't  Hw  AII-FwrpoM  Switch 
immodiota  projact  q  qia-SSM  Salaniani  RaciiAan 


TRANSFER  AND  CONTROL  SWITCH¬ 
OVER  10,000  POSSIBLE  COMBINATIONS 


Built  for  reliability  and  long  service  r-  ^ 
life,  the  G-E  Type  SB-1  transfer  and 
control  switch  can  be  used  for  more 
than  10,000  possible  circuit-sequence 
combinations.  Precision  construction 
permits  as  many  as  40  stages  —  four 
banks  of  ten  stages  each  —  to  be  oper-  K 
ated  in  tandem.  Switches  with  up  to  IM  _ 

16  stages  and  12  positions  are  com-  ^ 
monly  furnished.  Ratings  go  up  to 

20  amp  at  600  volts  a-c  or  d-c.  Standard  components  are  inter¬ 
changeable.  Complete  description  in  Bulletin  GEA-4746. 


Company 
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Official  U.  5.  CMSt  Cuard  Photo 


seamanship . . . 


the  going  gets  rough,  the  safety  of  a 
ship  depends  largely  on  the  seamanship  of  its 
crew  and  the  gtxxl  judgment  of  its  officers.  To 
help  give  the  master  of  a  ship  full  data  on  con¬ 
ditions  contributing  to  the  situation  at  hand, 
extraordinary  new  electronic  devices  ferret  out 
underwater  information  of  great  value. 

The  Edo  Corporation  has  become  a  leader 
in  the  design,  development  and  manufacture 
t)f  many  of  these  new  underwater  detection 
devices  which  have  far  greater  accuracy,  range 
and  dependability  than  previously  thought 
possible. 

Edo  sonar  c-quipments  are  being  produced  in 
ever  increasing  quantities  to  help  give  ships 
of  the  United  States  Navy  better  underwater 
"eyes”  for  both  navigation  and  submarine 
detection. 


EDO  CORPORATION  • 


OVER  A  QUARTER  OF  A  CENTURY 

Edo's  emergence  as  a  leader  in  the  field  of  sonar 
development  is  the  result  of  more  than  a  quarter 
of  a  century  of  experience  in  the  marine  and  aviation 
field. 

To  this  intimate  knowledge  of  a  field  where 
electronics  has  become  increasingly  important  has 
been  added  the  unexcelled  experience  of  a  staff  of 
top  electronic  research  and  engineering  personnel. 

Edo  development  work  in  electronics,  therefore, 
achieves  not  only  increased  electronic  performance 
but  does  it  while  keeping  in  mind  the  practical 
necessities  of  rugged  construction  and  miniaturiza¬ 
tion  for  space  and  weight  saving. 

If  you’d  like  to  learn  more  about  Edo  — our 
background,  facilities,  and  products  — we'll  be  glad 
to  send  you  a  copy  of  our  25th  anniversaiy  booklet. 
Just  drop  a  note  to  Dept.  M-7,  Edo  Corporation, 
College  Point,  L.  I.,  N.Y. 


COLLEGE  POINT,  N.Y. 
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plfOTOTOBff 


TESTING 


S^im  A$mt  fmr  /•Ab«>rf  mud  Ithfhbmtmrt  im  V.  S.  umd  Cmmmdm. 


UNIT  INSPECTION  I  PACKAGINO 


Mii 


Moniifocturtd  In  Accordonce  With  JAN  C-5  Spec. 

IN  STOCK  FOR  SPOT  DELIVERY 
2,000,000  MICA  CAPACITORS 


From  To 

CM15  Silvered  Min.  Mice  Cepecitort  I  MMF—  510  MMF 
CMI9  Foil  or  Silvered  Mice  Cep.  3  MMF—  1.000  MMF 

CM20  Foil  or  Silvered  Mice  Cep.  3  MMF—  1,800  MMF 

CM25  Foil  or  Silvered  Mice  Cep.  3  MMF—  2,000  MMF 

CM30*3S  Foil  or  Silvered  Mice  Cep.  5  MMF— 15,000  MMF 

CM40  Foil  or  Silvered  Mice  Cep.  5  MMF— 15,000  MMF 


SECTION  OF 
GOV  T  INSPECTION 


Also  A  Complete  Line  Ot: — 

Trimmers  Ren9in9  From  1.5  MMF  to  780  MMF 
Peddert  Ren9in9  From  IS  MMF  to  3,055  MMF 
Peper  (Steetite)  Ren9in9  From  .001  MFD  to  .5  MFD 
Ceremic  (Silver  Hi9h  "K**  Cepecitors) 

From  270  MMFD  to  12,000  MMFD 


CORNER  OF 
SHIPPING  DEPT 


ALL  ABOVE  UNITS  ARE  MANUFACTURED  BY 


THE  ELECTRO  MOTIVE  MFC.  CO.  Inc. 

WlLLIMANTtC  CONNECTICUT 


CmUtlogue  on  Request  —  Write  to 


ARCO 


ELECTRONICS  INC. 

103  LAFAYETTE  ST..  NEW  YORK  13,  N.  Y 
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That’s  what  it  cost  a  prominent  watchmaker 
to  develop  a  type  of  oil  suitable  for  its  precision 
requirements.  (Each  worker  is  given  a  drop  a  day 
with  which  to  oil  500  new  watches.) 


CM-I.*)  MINIATURE  CAPACITOR 
Actual  Size  9/32"  x  1  /2"  x  3/16" 

For  Television,  Radio  and  other  Electronic 
Applicotions. 

2  mmf.<420  mmf.  cap.  at  500v  DCw. 

2  mmf.-525  mmf.  cap.  at  300v  DCw. 

Temp.  Co-efficient  ±:  50  parts  per  million 
per  degree  C  for  most 
capacity  values. 

6-dot  color  coded.  . 


That  quantity  is  no  indication  of  quality 
is  amply  demonstrated  by  the  CM- 15  El 
Menco  Capacitor.  Tiny  as  it  is,  it  will  give 
sustained  superior  performance  under  the 
most  adverse  conditions. 

Before  it  leaves  the  factory  it  is  tested 
at  double  its  working  voltage  to  insure  this 
unfailing  performance. 


THE  ELECTRO  MOTIVE  MFC.  CO.,  Inc. 
Willimantic,  Connecticut 

MANUFACTURERS  ARE  INVITED 
TO  SEND  FOR  SAMPLES 


MOLDED  MICA 


tiTllBnca 


CAPACITORS 

FOREIGN  RADIO  AND  ELECTRONIC  MANUFACTURERS  COMMUNICATE  DIRECT  WITH  DUR  EXPORT  DEPT.  AT  WILLIMANTIC.  CDNN.  FDR  INFORMATIDN. 

ARCO  ELECTRONICS,  INC.  103  Lofoyette  St.,  Nrw  York,  N.  Y. — Sole  Agent  for  Jobbers  and  Distributon  in  U.  S.  and  Conodo 
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How  to  discipline  fuel — in  flight 


It  takes  more  than  an  experienced  pilot  and  well  engi¬ 
neered  control  surfaces  to  keep  an  airplane  in  straight 
and  level  flight. 

Fuel  must  be  delivered  to  the  engine  without  fail.  The 
fuel  must  be  controlled — prevented  from  sloshing  from 
one  cell  to  another  or  from  end  to  end  of  the  cells. 

That's  where  the  little  flapper  valve,  manufactured  for 
the  B.  F.  Goodrich  Company,  comes  in.  Placed  in  fuel 
cell  baffles,  and  opening  inboard,  these  devices  keep  the 
fuel  in  place  despite  any  changes  in  flight  attitude,  permit 
the  fuel  to  flow  only  in  the  proper  direction. 

They  must  be  positive  in  operation.  The  material 
from  which  they  are  made  must  be  inert  in  the  presence 
of  “loaded”  aviation  fuels,  dimensionally  stable,  non- 
absorptive,  light  in  weight  .  .  .  and,  for  rea.sons  of  econ¬ 
omy,  be  easy  to  manufacture. 


■Ml  these  requirements  add  up  to  a  call  for  Synthane 
molded-macerated  plastics.  But  there  is  much  more  to 
the  story.  Synthane  has  a  wide  and  rare  combination  of 
chemical,  mechanical  and  electrical  characteristics  which 
make  it  a  material  for  almost  all  industry. 

It  is  hard,  dense,  e.xceptionally  strong  for  its  weight. 
Synthane  is  an  excellent  electrical  insulator,  has  low  di¬ 
electric  constant  and  low  power  factor.  It  is  economically 
pnxluced  in  molded  forms  of  mixlerately  complex  shapes. 
Parts  may  be  quickly  machined  from  Synthane  sheets, 
rods  or  tubes  on  standard  equipment.  It  is  moisture  and 
corrosion  resistant,  and  is  thermo-rr///«^. 

These  few  of  Synthane’s  many  advantages  may  suggest 
its  value  to  you.  If  you  would  know  more  about  Synthane, 
.send  for  the  Synthane  C’.atalog.  Synthane  Corporation, 
6  River  Road,  Oaks,  Pennsylvania. 


PLASTICS  WHERE  PLASTICS  BELONG 


Synthane! 

- - - - - 

Oaks  Pennsylvania 
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Sometimes  a  special  fuse  or  fuse  mounting  is 


Nom*. 


Cempon/ 


THE  MOST  COMPLETE 

LINE  OF  FUSES 
m  m 

•  RADIO 

•  TELEVISION 
•  RADAR 

•  INSTRUMENTS 
•  CONTROLS 
•  AVIONICS 

Whatever  your  needs  in  electrical 
protection  there’s  a  Buss  fuse  made  to  fit. 

Send  for  Bulletin  SFB — showing  full 
line  of  fuses  and  fuse  mountings. 


required.  In  such  cases  we  welcome  your  requests 
either  to  quote  —  or  to  help  in  designing  or  selecting 
the  special  type  of  fuse  or  fuse  mounting  best  suited  to 
your  particular  conditions. 

Submit  description  or  sketch,  showing  type  of  fuse  to  be 
used,  number  of  circuits,  type  of  terminal,  etc.  If  your  pro¬ 
tection  problem  is  still  in  the  engineering  state,  tell  us 
current,  voltage,  load  characteristics,  etc. 

At  any  time  our  staff  of  fuse  engineers  is  at  your  service  to 
help  solve  your  problems  in  electrical  protection. 


USE  THIS  COUPON-^ 

Bussmann  Mfg.  Co.,  Univonily  et  Jofforion 
St.  Louis  7,  Mo.  (Dimiofi  McGrow  Eloctrk  Co.) 

Ptooso  sand  mo  lullotin  SFS  contoining  (omplolo  facts  on 
Buss  Smoll  Dimonsion  Fuses. 
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A  complete  line  of  fuses  made  to  dimensions  smaller  than 
National  Electrical  Code  fuses. 

These  fuses  are  SPACE  SAVERS. 

They  are  particularly  well  suited  to  the  protection  of 
instruments,  radios,  television  and  electronic  equipment  of 
all  kinds,  aircraft,  automobiles,  coin-operated  devices  and 
any  apparatus  where  space  for  the  protective  device  is  at 
a  premium. 

Fuses  of  the  Dual-Element,  Renewable  and  One-Time 
type  are  available. 

Companion  lines  for  FUSETRON  and  BUSS  small 
dimension  fuses  are  BUSS  Fuse  Clips,  Blocks  and  Fuse 
Holders.  They  are  made  in  many  types  and  sizes  to  make 
it  easy  to  select  the  fuse  and  fuse-mounting  needed  to  give 
the  required  protection. 

For  full  information  ask  for  the  BUSS  Bulletin  on 
Small  Dimension  Fuses  and  Fuse  Holders  —  Form  SFB. 


at  th^  start..  .  Since  that  “eye-popping”  day  of  aviation’s  first 
successful  blind  flight,  KoUsman  has  specialized  in  the  making  of  precise,  de|>endable 
instruments,  In  the  evolution  of  modern  flight,  Kollsmaii  was  literally  “in”  at 

the  start.  For  a  Kollsman  Sensitive  Altimeter  made  accurate  instrument  flying  more  than 

a  laboratory  “pipe-dream.”  ^  And  later  —  to  pace  the  needs  of  aviation  science  — 
kollsman  develo|M“d  a  series  of  complex  miniature  motors  —  units  to  ex|M*rtly  control  involved 
systems  of  instrumentation,  tl'  Today,  these  high-|»recis5on.  steady-working 
kollsman  motors  give  new  meaning  to  accuracy  and  control  in  countless  numhers  of  applications. 

for  precision  and  dependabiiity 

'“‘'“KOLLSMAX 

II^STRUMEMT  CORPORATION 

Klmhursi.  York  •  Ulondalp.  California 
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Pictured  above  are  several  custom  designed  trim¬ 
mers  that  incorporate  the  elements  of  standard  Erie 
Disc  and  Tubular  Ceramicon  Trimmers.  Each  has 
been  developed  for  a  specific  purpose,  and  each  does 
its  job  efficiently  and  economically.  Proper  design 
and  precision  manufacturing,  plus  our  years  of 
experience,  are  the  keynote  to  Erie  quality. 

Look  at  these  units  carefully.  They  should  suggest 
the  possibility  of  using  Erie  Resistor  know-how  and 
facilities  to  make  your  equipment  more  compact 
and  more  efficient. 

Erie  has  the  most  complete  trimmer  line  in  the 
industry.  We  would  like  to  work  with  you  on  com¬ 
bining  trimmers,  fixed  capacitors,  and  other  circuit 
elements  into  integrated  sub-assemblies.  Inquiries 
should  specify  complete  mechanical  and  electrical 
requirements. 


§Wh«r*  special  mounting  it  dwirod, 
itondard  Eri*  Styl*  TS2A  and  Style 
557  Trimmers  con  bo  Mppliod  mo«»nt#4 
on  brockots. 


Spociol  brockof  ond  torminol  erron^o* 
monH  on  dwol  frimmor  unit. 


dpoctoi  luDoior  cofonne  fninmor  on* 
vofioblo  indvctonco  hoving  on«  cent 
men  torminol. 


Spociol  itooHto  tubulor  dvol  trimmof. 


Standard  Erio  Style  557  Trimmer  with 
tpeciol  bent  rotor  terminol. 


Two  trimmer  elements  become  on  In- 
tegrol  pert  of  tHis  coil  form  ond  t  E. 
top  section. 


Qo)  A  compoct  pluggable  assembly  for 
mounting  o  trimmer  In  porotlel  wHb  e 
pkig-in  crystol. 


i 


StectnoHjCeA 


ERIE  RESIST 


LONDON,  ENGLAND  .  .  .  TORONTO 


-.r'-yeoiteijnmemeV-v.cv.e'W!^.''*-  «,«><.  -i  n  > 
•  iiUr.ii>ttittre<>iv -Vi  r-r-n— - 


.tsV-r,  I 


ASK 


RESISTOR 


V'-i  g 

t..  tit.- A  UnP 

'r. IV' 


■ ..  •■•I 

. I  m'ui, 

■  ’’  l-.v,  . 

r-  '.V-i  >>■« 


•  •  •  about 

custom  designed  trimmers 


'"rTi;  ftdtUi.  W*  de  c  •  ‘  ' 

’’n T>T  ‘rC‘  vv  ■ 

rfSaf 


Standard  Style  T02A  Oval  Trimmer 
with  mounting  pillors. 

,Ci)  ^•cial  ribbon  type  terminoh  on  stond- 
ord  Style  TS2S  Trimmer  for  direct  con¬ 
nection  to  other  components. 

Compoct  Trimmer— Cqpodtof—Seriitof 
— Coil  Design.  A  complete  oscitlotor 
unit. 
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Interoffice  Correspondence 


To:  Assembly  Division 
From:  President's  Office 

Dear  Jim: 

I-ve  just  been  checking  over  quarterly 
records.  I  see  unbelievable  reduction 
in  rord  set  rejections.  Hope  you  are 

i  s..na.r.  or 

tjat  11.000  neoroo  "ei't- 

double  check. 


CORDITIS.FREE  CORDSlEY.,. 


1 .  Low  Installicion  CoK 

2.  Low  Inspection  Cost 

3.  Fewer  Rejects 

4.  Less  Returned  Goods 

5.  Less  Failures  in  Service 

6.  Satisfied  Customers 

WKi7§:  Belden  Manufacturing  C 
4625  West  Van  Buren  Street 
Chicago  44,  Illinois 


Belden 


WIREMAKER  FOR  INDUSTRY 
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kvav  '  raestwr 

fAV  CARD  7 


professor 

Technical 


Ceramist 


D.  M-  Stc'var' 

t^hattanoogi' 

Tennessee 


.  .  .  and  also  express  my  humble  hope  that  you  will 
take  me  into  your  confidence  on  all  those  knotty 
problems  involving  technical  ceramics.  You  see, 
"Lavite”  is  more  than  just  my  name  —  it  is  the  name 
by  which  the  wide  selection  of  Steward  Technical 
Ceramics  ("Lavite”  Steatites,  "Lavite”  Titanates,  "La¬ 
vite"  Ferrites  and  many  others)  have  become  widely 
known.  In  fact,  I  am  truly  flattered  to  know  that 
"Lavite”  has  become  the  name  and  standard  that 
many  of  the  most  exacting  users  of  technical  ceramics 
insist  on  and  specify  religiously.  "Lavite”  Ceramics 
are  not  new  developments  —  in  fact,  they  have  been 
in  research  and  redevelopment  for  75  years.  "Lavite” 
Ceramics  offer  you  practically  any  desired  combina¬ 
tion,  or  balance,  of  physical  properties  to  satisfy  your 
needs  —  from  ordinary  radio  and  general  medium- 
fretjuency  applications  to  those  demanding  precise 
qualities  of  low  electrical  loss,  high  mechanical 
strength  and  thermal  shock  resistance,  plus  the  ad¬ 
vantages  of  excellent  machineability  which  permits 
production  of  your  ceramic  parts  to  closest  tolerances. 

Send  me  your  specifications  for  practical  and 
proved  recommendations,  or  ask  for  a  testing  sample 
of  any  one  of  this  famous  family  of  technical  ceramics 
without  obligation. 


Aik  for  your  (opy  of  our 
hookUt,  "Lavite”  Tech¬ 
nical  Ceramics.  Table  of 
Properties.  (Steatites, 
Titanates.  ferrites  and 
others.) 


D.  M.  STEWARD  MANUFACTURING  CO 


3604  Jerrome  Avenue  Chattanooga,  Tennessee 

Sates  Offices  in  Principal  Cities 


f.EU-BRATING' 

OUR 


ANNIVERSARY 
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Newest  addition  to  the  Ruralformer  line  It 
this  low  roM  pole  mounted  Type  iR  Volt* 
age  Regulator.  It  helps  save  line  copper  and 
reduces  customer  complaints  by  automati¬ 
cally  furnishing  a  ^.75%  Ik>osI  when  re¬ 
quired.  Tliis  inside  tank  view  shows  core 
and  coil  assembly  and  the  resistor  tide  of 
the  main  switching  assembly.  All  leads  are 
insulated  and  protected  with  Natvar  400 
extruded  vinyl-base  tubing. 


The  Rural  Transformer  &  Equipment  Co..  Milwaukee,  manufactures 
distribution  transformers  and  associated  equipment.  They  have  developed 
a  low  cost,  high  surge  strength  transformer  for  distribution  of  rural  power 
at  14,000  volts.  With  externally  operated  tap  changer,  bonded  coils,  and 
externally  mounted  protection  against  lightning  surges  and  overload, 
Ruralformers  carry  a  strong  service  guarantee. 

Component  parts  and  materials  have  been  carefully  picked.  Natvar  400 
extruded  vinyl-base  tubing  is  used  to  insulate  and  protect  leads  because 
of  its  consistently  superior  resistance  to  both  oil  and  heat. 

It  will  pay  you  to  use  Natvar  400  tubing,  tape,  and  other  Natvar  flexible 
insulating  materials  for  your  requirements.  They  are  available  either  from 
your  wholesaler’s  slock  or  direct  from  our  own. 


Natvar  Products 


•  cnifcflc— cwt  •fi4 

•  V«rfil»h«d  convM 

•  4wck 

•  Varfil»k«4  silk 

•  Vaniisli«d  special  r«y«ii 

•  Varfilsh*^  Plkcrglas  cl«lli 

•  SUkm  ribw^lfls 

•  VornlslM^  poptrs 

•  Sl«f  ins««l«ti*«i 

•  V«rfiisl»*4  tubings  sntf  slugvbi^t 
b  Vomlsh«4  Muntifkatiun  marhars 

•  lacguara^  tubings  antf  slaavings 

•  Estrurfa^  vinyl  tubing  an4  tapa 

•  iafrudud  vinyl  KantMkatlan  marfcars 


^  TvUphena 

Rohwoy  7-MOO 

201  RANDOLPH  AVENUE  ★ 


CobU  Addrass 

NATVAR:  Rohwoy.  N.  J. 

WOODBRIDGE 


Ask  tor  Catalog  No.  21 
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’tinnuis  fttr  tU‘f}vu(UiUilit\ 


iivs  this  ahoiit  Kiiiiac  tiilx' 


George  Kurtney 
Eastern  Airlines 


•» 

•PtMar 

«*«  tUlmx  B, 
Ian  .1, 
«iu  m 


nu3-u> 

Ultc  tut 


The  statement  by  George  Furtney  of  Eastern 
Air  Lines  once  more  proves  that  the  work¬ 
horses  of  modern  commercial  communication 
systems  are  the  Eimac  450T  type  triodes. 
Their  dependability  is  unchallenged. 

The  450T  is  rated  at  450  watts  plate  dissipa¬ 
tion,  6000  max.  plate  volts,  and  600  ma.  max. 
plate  current  at  frequencies  as  high  as  40  Me. 
They  are  widely  used  as  either  amplifiers, 
oscillators,  or  modulators.  Complete  data  and 
application  notes  will  be  furnished  upon 
request. 


NO  SUBSTiTUn 


«<P£RI£Ncj 


The  450T  type  triodes  and  other  outstanding 
Eimac  vacuum  tubes  are  today  specified  in 
ever  Increasing  numbers  to  fill  key  sockets 
in  important  military,  communications,  and 
industrial  equipments.  Consider  them  for  your 
equipment  .  .  .  they  have  been  proved  in 
service  ...  an  unbiased  proof  that  Is  your 
assurance  of  undeniable  dependability. 


A  neiv  Eimac  quick-reference 
catalogue  is  now  available. 
Write  for  yours. 


Eitel  - McCullough,  Inc. 
Son  Bruno,  California 

Eiport  Aq«nh  Frdiar  i  Hanstn  301  CUy  St  .  S^n  Francisco,  California 
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Sangamo  can  furnish 


SILVERED  MICA  BUTTON  CAPACITORS 
lor  any  requirement  ••  • 

You  can  look  to  Sangamo  whenever  you  m'ed  small  sized,  light 
weight  button  capacitors,  with  extremely  low  st>riea  inductance,  for 
application  in  high  frequency  circuits.  Sangamo  Hutton  Capacitors 
are  encased  in  silver  plated,  corrosion  ri“sistant  bra.ss  and  are  excep¬ 
tionally  stable  over  a  wide  temperature  range.  The  case  Ls  utilized 
as  the  low  potential  terminal. 

Sangamo  Silvered  Mica  Hutton  Capacitors  me<*t  all  requirements  of 
V.H.F.  and  IhH.F.  applications.  They  can  I)e  furnishe<l  with  tem¬ 
perature  coefficients  and  drift  characteristics  up  to  and  including 
“K”  of  Arm(*d  Services  spwification  JAN-f%.5.  The  normal  operating 


temperature  range  is  from  minus  50“  C.  to  plus  8.5“  C.  Hight'r  oper¬ 
ating  temiM'rature  rjKjuirements  will  be  considered  and  may  be 
negotiated  with  The  Sangamo  Capacitor  F.ngineering  Department. 
Catalog  No.  81)0  gives  full  details-  write  for  your  copy. 


PXPIl'MICA-SIlVIR-ElECtlOlTTIC 


SANGAMO  ELECTRIC  COMPANY 


SPRINGFIELD,  ILLINOIS 


IN  CANADA:  SANGAMO  COMPANY  LIMITED,  LEASIDE,  ONTARIO 
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READY  REFERENCE 


CATEGORY 


Al  >MV 


Mm.  tfc  cwrr«fit  in  44  me  -lOO^o 

70  2.S  300  50 


100  UK  ond  3  «  ri0n«l— 40% 


+  3db  moa.  noit*  foefor  ov«r  IN210  in 
500  me  mt*t  CKT 

75%  min.  met.  nil.  ot  1 00  me  for  dntnetor 

T«»t«d  for  diorpn*M  of  brook  !•!  dtor.  for 
froo-  mwlti|»Hor 

60%  min.  roet.  off.  ot  100  me  for  dotoetor 


AAot.  IMS  omittor  dgnol  lovof~.3vi  moi.  OC  omitior  cwrront^.l 
Moa.  OC  coHoetor  corront— 3.0  mo;  ^wor  goin  17  to  31  db;  O' 


0)  Motdtod  ot  lO  ffiot  cvtrront  through  highor  ro- 

sistonco  unit  is  ^thin  10).  of  lowor  rosistonco  unit. 

(2)  Consists  of  4  boloncod  diodos.  With  IS  mo  forword 
Curront;  tho  voltogo  drop  of  eoch  diddo  it  1.3o  mm. 
ond  1.7v  moa.,  oil  diodos  oro  within  0.1  voH  of  oodi 
othor,  ond  voHogo  drop  of  o  poir  it  0.03  volts  of  oodt 
other. 


(3)  Consists  of  4  boloncod  diodes.  With  1  5  mo  forword 
current;  tho  voltogo  drop  of  oodi  diode  is  1 .2v  min. 
ond  1.8v  moa.,  oN  diodos  oro  within  0.2v  of  ooch 
other,  ond  voHogo  drop  of  o  poir  b  0. 1  v  of  ooch  other. 

(4)  Additiortol  tost  over  CM  for  negotive  resistonce  of 
bote  Current  vs.  bote  voHogo  choroctoristic  for  trigger 
circuit  operotion. 


co/^h^/fce  i/i _ 


GENERALli  ELECTRIC 
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physical  size. ..long  life. ..no  filaments... 
no  contact  potential. ..self-healing. ..high 
moisture  resistance.  Complete  bulletins 
sent  on  request.  Write:  Gtneral  Electric  Co.,  A 
Sec.  471,  Electronics  Park,  Syracuse,  N.  Y. 


all  of  the  General  Electric  diode  prod- 
/a.  ucts  listed  below  have  the  following 
advantages  over  other  types  of  rectifiers 
commonly  used:  welded  contact ...  low 
shunt  capacity... insulating  case... small 


WRITE  FOR  COMPLETE  LITERATURE 


If  PYRAMID 

W  TINY  TYPE  85LPT 

I  TUBULAR 
PAPER 
CAPACITORS 


new! 


Suitable  for 
85°C.  operation! 


CAPACITANCE  RANGE; 

0001  TO  .5  MfO. 

VOLTAGE  RANGE; 

?00  TO  600  V  ,  INCLUSIVE 

Sturdily  built  in  phenolic- 
I  ) i m pregnoted  tubes.  Ends 
are  plastic-sealed. 


ik  PYRAMID 


Representatives  and  OistribytRrs 
Throughout  the  U  S  A.  and  Canada 


PYRAMID  ELECTRIC  COMPANY 

144S  Hudson  Boulevard 
North  Bergen,  N  J.,  U  S  A 

TflEGPAMS  WUX  NoftK  Beigm  N  J 
CARlt  address  Pyton^xiusa 


BUSINESS  BRIEFS 


By  W.  W.  MacDONALD 


Washington's  Attitude  during 
the  last  war  appears  to  us  to  have 
been  “take  care  of  the  assemblers 
of  complete  equipment  and  they 
will  take  care  of  the  component 
makers.”  It  has  been  quite  a  while 
developing,  but  this  time  we  think 
we  see  signs  that  it  will  be  “keep 
component  makers  in  business 
during  the  unsettled  period  and 
let  assemblers  paddle  at  least  part 
of  their  own  canoe.” 

Some  time  will  elapse  before 
this  new  thinking  is  translated 
into  action  that  all  component 
makers  can  feel.  Action  seems, 
however,  to  be  definitely  on  its 
way. 

Another  Trend  we  see  devel¬ 
oping  in  the  nation’s  capital  is  a 
long-overdue  shift  from  the  “study 
and  .stati.stics”  phase  of  the  mo¬ 
bilization  effort  into  the  "action 
even  if  every  possible  contingency 
,  cannot  be  foreseen”  stage.  Person¬ 
nel  changes  within  several  govern¬ 
ment  agencies  are  partially  respon¬ 
sible  for  the  trend.  In  particular, 
association  of  more  men  from  our 
industry  with  government  agen¬ 
cies,  on  a  part-time  or  full-time 
basis,  is  responsible. 

Most  Important  Date  for  our  in¬ 
dustry  is  July  1,  when  the  Con¬ 
trolled  Materials  Plan  goes  into 
effect. 

CMP  is  designed  to  insure  ade¬ 
quate  supplies  of  critical  mate¬ 
rials  for  essential  defense  and 
defense-supporting  projects.  It 
leaves  manufacturers  of  nonessen¬ 
tial  civilian  items  out  in  the  cold 
to  scramble  for  any  materials  that 
are  left  over.  The  pickings  may 
be  lean,  or  they  may  be  lush. 

Just  what  CMP  will  do  to 
'  civilian  equipment  production  can¬ 
not  be  evaluated  in  advance  be¬ 
cause  the  situation  is  quite  differ¬ 
ent  from  that  during  World  War 
II.  Then,  production  facilities 
;  were  heavily  engaged  on  military 
equipment  and  no  one  worried 
,  much  about  civilian  equipment 
1  production.  Now,  production  facil¬ 


ities  are  only  partially  devoted  to 
military  equipment  and  civilian 
equipment  production  is  important 
in  the  economy,  particularly  the 
production  of  television  sets. 

Several  government  officials  to 
whom  we  talked  in  Washington 
just  before  press  time  thought 
there  might  he  enough  materials 
available  in  the  open  market  for 
the  balance  of  the  year  to  support 
a  healthy  civilian  business,  partic¬ 
ularly  if  the  use  of  noncritical 
substitutes  expanded.  Others 
thought  it  might  eventually  be 
necessary  to  bring  certain  mate¬ 
rials  required  for  the  production 
of  civilian  goods  under  CMP. 

Munitions  Board  is  currently 
inviting  responsible  electronic- 
equipment  manufacturers  and 
their  technical  personnel  to  look 
at  gear  recently  designed  and  built 
for  the  Air  Force  and  the  Navy. 
Such  gear  is  being  exhibited, 
despite  the  fact  that  it  is  classi¬ 
fied,  in  certain  major  cities  with 
the  hope  that  by  examining  it  new 
government  contracts  will  be  more 
acceptably  executed. 

We  looked  over  the  equipment 
recently  exhibited  in  New  York, 
and  while  identification  cannot  be 
made  without  violating  security 
regulations,  we  can  tell  you  that 
some  of  the  construction,  compo¬ 
nents  and  materials  opened  our 
eyes.  If  you  have  an  opportunity 
to  look  over  the  equipment,  by  all 
means  do  so. 

Elmer’s  Law  is  the  one  which 
says  that  if  you  are  measuring  a 
d-c  voltage  the  initial  arrange¬ 
ment  of  your  voltmeter  leads  will 
be  wrongly  polarized. 

Scientific  Instrument  Makers 
are  unhappy  about  a  recent  tariff 
cut  on  certain  imported  apparatus. 
They  point  out  that  our  govern¬ 
ment  had  to  scramble  for  such  ap¬ 
paratus  when  the  supply  was  cut 
off  from  abroad  during  the  last 
war  and  that  an  American  indus¬ 
try  virtually  had  to  be  started 
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Put  Electronics  to  work 


HERE'S  HOW  TO 
MAKE  24  VALUABLE  TIME 
AND  LABOR-SAVERS 


FOR  THf  HOMC  HC 
IXmiMCNTni  AW, 


You  don’t  have  to  be  an  electronici  engineer  to  build 
these  useful  household  gadgets.  The  step-by-step  in¬ 
structions  in  Sylvania’s  fascinating  new  bo^  "Elec¬ 
tronic  Shortcuts  for  Hobbyists,”  are  written  expressly 
for  the  hone  hobbyist,  model  maker  and  electrical  ex¬ 
perimenter.  With  this  book  you  can  build: 


A  Radio-Controlled  Door  Opener. 
An  Electronic  Door  Lock. 

A  Charger  for  Small  Dry  Batteries. 
Radio-Controlled  Relays. 
Pocket-Sixed  Stroboscopes. 

Remote  Control  for  Model  Trains. 
A  Doorbell  Booster. 

Photoelectric  Relays. 

Photographic  Interval  Timers. 

An  efficient  Crystal  Radio  . . .  and 
valuable  gadgets. 


2ii  to' 
HofcfcyM**- 


All  you  need  is  some  inexpensive  Sylvania  Crystal 
Diodes  and  a  few  everyday  materials.  Book  contains 
full  instructions  and  easy-co-follow  diagrams.  Send  a 
quarter  along  with  the  coupon  for  your  copy. 


Naw* 


Slrttl 
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(continued) 


lARnYMOUNTS  FOR  ASSURED  CONTROL  OF  SHOCK  AND  VIRRATION 


STANDARD  MOUNTINGS 
ISOLATE  VIBRATION 

Available  for  Aircraft, 
Marine,  Mobile,  Instrument, 
and  Industrial  uses. 


SMALL  AIR-DAMPED 
BAKKYMOlINTS 
for  Miniaturized 

Airborne  Equipment 

New-series  Barrymounts,  designed 
to  meet  requirements  for  compact 
isolators  usable  with  miniaturized 
equipment,  provide  effective  shock 
and  vibration  isolation  in  small  space. 


These  mountings  utilize  air  damping 
to  minimize  shock  of  aircraft  landing 
and  taxiing  and  to  limit  excursion  so 
there  is  no  snubber  contact,  even  at 
resonance. 


Standard  haxfx  built  to  meet  govern¬ 
ment  specifications  can  be  furnished 
by  Barry;  special  bases  can  be  sup¬ 
plied  in  sizes  and  load  ratings  to  fit 
customers’  exact  requirements,  includ¬ 
ing  miniaturized  bases.  See  catalog 
502  and  data  sheets  605  and  606. 


Upright  and  inverted  types  are 
available  for  two-hole  or  four-hole 
mounting.  Unit  mountings  are  one 
inch  in  diameter  and  1-1/32  inches 
high  under  maximum  rated  load. 
Load  ratings  are  0.1  to  3.0  pounds 
per  mount.  The  mountings  weigh 
only  5/16  ounce  each. 


Aircraft  %’ibration  ixotators  designed 
to  meet  Army,  Navy,  and  CAA  re¬ 
quirements  are  available  in  U -pound 
to  45-pound  unit  ratingfs;  also  minia¬ 
ture  mounts  to  0.1  lb.  See  catalogs 
502  and  509  and  bulletins  605-6. 
Instrument  mountings  are  furnished 
for  electronic  components,  tiny,  frac- 
tional-HP  motors,  record  changers, 
dictating  machines,  and  other  light¬ 
weight  apparatus.  See  catalogs  502 
and  504. 


Bases  using  the  inverted  mountings 
raise  the  mounted  equipment  only 
1/2  inch.  Either  upright  or  inverted 
unit  mountings  can  be  furnished  on 
bases  that  conform  to  your  specifica¬ 
tions,  load-ratings,  and  dimensions. 


•  502  —  A!r-damp*d  Barrymounts 
for  aircraft  servica;  also  mount¬ 
ing  bases  and  instrument  mount¬ 
ings. 

•  509  —  ALL-METL  Barrymounts  and 
mounting  bases  for  unusual  air¬ 
borne  applications. 

•  605  -  606  —  Miniaturized  air- 
damped  Barrymounts  for  use 
with  airborne  equipment. 


Shock  mountings  for  mobile,  railroad, 
and  shipboard  service  also  give  vibra¬ 
tion  isolation  at  frequencies  above 
2000  c.p.m.;  useful  for  g^eneral  sound 
isolation.  See  catalog  504. 

Industrial  mountings  isolate  vibration 
from  fans,  motor-generator  sets, 
transformers,  punch  presses,  and 
other  heavy  industrial  equipment. 
Bulletin  607  tells  how  to  cut  main¬ 
tenance  costs  with  Barrymounts. 


707  PLEASANT  ST.,  WATERTOWN  72,  MASSACHUSETTS 


there  is  some  danger  that  that  in¬ 
dustry  may  dwindle  away.  The 
other  side  of  the  picture  is  the  de- 
.sirability  of  supporting  friendly 
European  countries  by  supplying 


a  market  for  their  goods. 


Here’s  another  case  in  which  it 


appears  necessary  for  our  govern¬ 
ment,  faced  by  a  half-war  and 
half-peace  situation  that  is  unique 
in  its  history,  to  at  least  tempo¬ 
rarily  try  to  carry  water  on  both 
shoulders. 


I  Direct  Quote  much  to  the  point 
I  is  this  one  from  a  talk  by  GE’s 
W.  R.  G.  Baker  before  the  Fore¬ 
man's  Association  at  Electronics 
Park : 

“The  real  cost  of  mobilization 
must  be  paid  by  workers  and  .  .  . 
concerns  engaged  in  production  of 
civilian  goods  and  services.  The 
fewer  persons  and  concerns  pro¬ 
ducing  civilian  goods  and  services 
the  less  money  there  will  be  to 
finance  military  production.’’ 

Four  War  Years  1942  through 
1945  saw  our  industry  delivering 
1,500,000  radio  sets  and  20,000 
radar  sets  to  the  military. 

Production  of  radio  sets  in  the 
first  quarter  of  this  year  totalled 
4,235,597  and  there  were  2,199,669 
television  receivers  made,  accord¬ 
ing  to  RTMA.  This  represents  in¬ 
creases  of  27  and  37  percent  over 
the  first  quarter  of  1950.  It  is 
pointed  out,  however,  that  prelim¬ 
inary  second  quarter  reports  indi¬ 
cate  a  decline  as  against  last  year. 

Some  95  percent  of  the  tv  sets 
made  in  the  first  quarter  used 
picture  tubes  16  inches  or  larger 
in  diameter. 

TV  Receiver  Inventory  as  of 
May  1  is  estimated  as  b<  tween 
!  1,750,000  and  1,850,000  se:s  by 
Television-Electronics  Fund.  Inc. 
,  of  Chicago.  This,  according  to  the 
source,  represents  about  thr  je  to 
three  and  a  half  months  supply 
based  on  average  monthly  .^ales 
i  for  the  preceding  12  months. 


TV  Chassis  intended  for  custom 
I  building  into  special  cabinets  or 
I  home  recesses  were  bought  by  ^0,- 
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000  people  in  1950,  according  to  an  I 
estimate  by  John  H.  Cashman  of 
Radio  Craftsmen.  Retail  value  of 
the  cha.ssi.s  is  estimated  at  ! 
$10.(X)0,000. 

Government  I’urcha.ses  of  radio  ‘ 
transmitting  and  communications 
equipment  during  1950  totalled 
$116,477,892,  according  to  RTMA. 
$92,297,971  of  the  total  was  for 
radar.  Purchases  during  1949 
totalled  $141,288,869. 

North  American  Aviation  says  ^ 
the  present  goal  in  automatic  air-  , 
plane  guidance  is  a  flight  control  j 
system  capable  of  directing  an  in-  | 
terceptor  airplane  through  an  en¬ 
tire  combat  mission.  Takeoff, 
climb-out,  target  pursuit  and  de-  ! 
struction,  and  return  to  base  j 
would  be  accomplished  automatic-  : 
ally,  with  the  human  pilot  merely 
selecting  the  target  and  monitor-  ’ 
ing  the  mission. 

Once  Before  (p  60,  Aug.  1950)  i 
we  commented  on  the  interest  of  ' 
horse  players  in  electronic  equip¬ 
ment.  One  of  them  had,  we  noted, 
used  radio  to  send  race  results  out 
of  a  park  before  said  results 
reached  the  horse  parlors,  and  so  ! 
bet  on  sure  things  until  dissuaded 
by  the  gendarmes. 

Now  the  bookies  are  harnessing 
our  art.  One  of  them  was  picked 
up  just  the  other  day  for  intercon¬ 
necting  three  successive  tele¬ 
phones  located  at  difTerent  places 
around  New  York  City  through  au¬ 
tomatic  relays,  making  it  difficult 
for  the  police  to  wiretap  or  raid. 

Philco  has  2,000  electronics  field 
engineers  serving  with  the  armed 
forces  all  over  the  world. 

This  Month’s  Masterpiece  of  un¬ 
derstatement:  Electronics  indus¬ 
try  official,  showing  great  restraint 
when  discussing  a  government- 
proposed  change  in  broadcasting 
equipment  operating  procedure, 
said  .  .  . 

“We  agreed  to  try  the  sugges¬ 
tion  in  conversations  at  Washing¬ 
ton,  and  at  Washington  there 
wasn’t  much  trouble  involved. 
However,  the  nearer  we  ap¬ 
proached  the  site  of  the  work  the 
more  interesting  the  problem 
became.” 


CHANNEL 

RECORDING 

SYSTEMS 


Mo4«l  com- 

DC 

General  Purpose  ^ 

Amplifier  in  com-  ’ 

bination  with  the 

Recorder  Assembly  shown  below  left,  to 
which  is  added  panel,  transformer,  and 
controls.  Both  instruments  are  contained  in 
a  single  hardwood  carrying  case.  The  com¬ 
plete  system  is  a  vacuum  tube  recording 
voltmeter  capable  of  reproducing  in  rec¬ 
tangular  cuortliirates  any  electrical  phenomena 
from  the  order  of  a  few  millivolts  to  more 
than  200  volts.  When  a  Strain  Gage  Amplifier 
is  specified,  the  system  becomes  MtKlel  141. 
Amplifiers  are  readily  interchangeable.  When 
a  built-in  timer  is  included  for  either,  the 
Model  numbers  become  128T  or  141 T. 


DIREa  VYRITINO  •  NO  INK 


CHANNEL 

RECORDING 

SYSTEMS 


The  two  chan*  ! 

ncls  of  Modal  60  I 

operate  inde-  P 

pendently  of  4 W 

each  other,  but 

record  simuUa- 

neously.  Ten  Rj 

paper  speeds  are 

standard  equipment,  in  pairs  of:  5  and  0.5, 
10  and  I,  25  and  2.5,  50  and  5,  100  and  10 
mm  sec.  Ready  interchangeability  of  ampli¬ 
fiers  (DC  and  Strain  Gage)  and  preamplifiers 
(DC  and  AC)  makes  possible  the  availability 
of  a  variety  of  input  circuits.  Timing  and 
coding  are  built-in  features.  Each  channel 
has  a  5  cm  recording  width. 


In  all  Sanl><>rn  ret-ordcrs,  traiings  are 
produted  by  a  heated  writing  stylus  in 
contact  with  heat  sensitive,  plastic -coated 
l>aj>er.  The  paper  is  pulled  over  a  sharp 
edge  in  the  paper  drive  mechanism,  and 
the  stylus  wipes  along  this  edge  as  it 
swings;  thus  prcnlucing  records  in  true 
reitangular  coordinates.  The  writing  arm 
is  flriven  by  a  D'Arsonval  moving  coil 
galvanometer  with  extremely  high  torque 
movement  200.000  dyne  cm  cm  deflec¬ 
tion!.  Standard  paper  speed  for  the 
Model  51  600  recorder  assembly,  shown 
above,  is  25  mm  set'.  SU>wer  speeds  are 
available.  pH|>er  width  6  cm  with  5  cm 
recording  area.  The  assembly  shown  above 
is  used  in  Models  128  and  141  (des<'ribed 
abfive  right!  and  provides  the  basic 

Krinciples  and  methods  on  which  recorders 
>r  the  2  and  4  channel  systems  are 
designe<l. 


CHANNEL 

RECORDING 

SYSTEMS 


Med,l  67  provides  for  the 
direct,  simultaneous  regis- 
up 

phenomena  on  one  record, 
the  same  principles 
and  methods  as 
systems  described  above. 

In  there 

selection  eight  paper 
speeds;  50,  25,  10,  5,  2.5, 

1 .0, 0.5,  and  0.25  mm  sec.,  w 

and  provisirjn  for  the  use  V 

of  4-,  2-,  or  1-channel 

recording  Permapaper.  As  in  Model  60, 

above,  amplifiers  and  preamplifiers  are 

readily  interchangeable. 


Two  types  of 
ampliflers  are  avail- 
^  *  able  for  use  in  Sanborn 

recording  systems  a  DC  Gen¬ 
eral  Purpose  Amplifier,  and  a  Strain 
Cage  amptifler  shown  above).  The  ampli¬ 
fiers  used  in  the  2-  and  4-channel  systems 
are  generully  identical  with  those  in  the 
1-chatinel  sysiem,  which  are  available,  as 
are  also  all  the 

_  recorders,  for 

Kparate  appli 
'  cation. 
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Restrict  Oscillator  Radiation 
with  the  Mallory  TV  Teletuner* 


Out»tanding  Advantnfie* 
of  the  neir 

Mallory-  Spiral  Indurtuner** 

\ .  \  single  rcintnil  for  ea>v  >eletiion 
and  fine  turiinif  of  any  television 
or  KM  ehannel. 

2.  Kasily  adapted  to  I  HK  converter 
use. 

3.  Kxcellent  stability  eliminates  fre* 
qiiency  drift. 

4.  Supplied  in  two-,  three-,  or  four- 
section  designs. 

5.  Kar  more  quiet  o|)eration;  |>er- 
mits  lower  noise  figures  in  front 
end  designs. 

6.  Free  from  microphonics. 

7.  (Greater  selectixity  on  high  fre¬ 
quency  channels. 

8.  Kliminates  "hunching''  of  high 
hand  channels. 

9.  Simplifies  front  end  design  and 
prmiuction. 

10.  Keduces  assembly  costs. 

11.  ('hoice  of:  6  turn  unit  continu¬ 
ously  tunes  from  channels  2  to 
13;  4  turn  unit  tunes  only  chan¬ 
nels  2  to  6,  KM,  7  to  13;  3  turn 
unit  tunes  only  the  12  televi¬ 
sion  chtonels. 

*  TrWrfnarlr. 

**  H^.  tnyiemark  o/  t*.  H.  MaUttrv  &  ilo.,  Inr. 

far  inductance  tuning  det-iret  cm'ered  by 
\tailory-ff  are  patents. 


I  lie  (lovclopnu'iit  of  a  I  N  front  einl  assi'iiihly  wliii  li  avoitls  ititerlerem  e 
with  other  eleetroiiie  e»|iii[»inent  is  a  reeetit  and  far-reachiii}'  aeeoni- 
iilishnient  of  Mallorv  research  and  eimineerin". 


Built  around  the  four-tuned-circuit  Spiral  Inductuner,  this  new  front 
end  is  designed  and  constructed  to  limit  radiation  from  the  oscillator. 
Further  precaution  is  taken  hy  shiehliti"  tin*  oscillator  and  converter 
from  the  KF  amplifier.  And.  each  section  id  the  Inductuner  is  indi¬ 
vidually  shielded,  riius.  Mallory  offers  T\  manufacturers  a  complete 
front  end  capable  of  perforniinii  within  strict  standards  for  oscil- 


rxpevtatitm 


file  Mallory  Teletuner  is  universally  ada[ital)le.  It  features  hi<:her  pain 
and  lower  noise  fipure.  It  is  available  in  d.  1  and  ()  revolution  designs, 
incor|toratinp  the  characteristics  of  the  Spiral  Inductuner  listed  at  the 
left.  Complete  technical  data  sheets  are  available  on  request. 


Television  Tuners,  Special  Sv/itches,  Controls  and  Resistors 

SERVING  INDUSTRY  WITH  1 

Electromechanical  Products  IH  ^ 

Hcsistors  SuiU'hes 

i  ibraiors  H  H 

Electrochemical  Products  I  I  ■  I  H  ■  H[^F 

<>i/N»‘i<ors  Kertifiers  H  *  ^  Hh  H 

Mercury  Dry  Itattcrirs  ^  \ 

Metallurgical  Products 

(Itmiacts  Spet'Uii  Metals 
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►  IMCKl'P  . . .  Last  year  about  this 
time  we  irked  our  American  friends 
in  tv  broadcasting  somewhat  by 
reporting  that  British  tv  stations 
do  a  conspicuously  better  job  of 
televising  film  than  we  do,  despite 
the  fact  that  the  British  video  band 
is  1.25  me  narrower  than  the 
American.  Some  of  those  who 
doubted  the  report  have  since  been 
to  London  to  see  for  themselves  and 
have  confirmed  the  superior  quality 
of  British  film  transmissions.  The 
explanation,  one  of  the  reasons  ad¬ 
vanced  in  favor  of  the  European 
scanning  standard  of  25  frames  per 
second,  is  the  fact  that  flying-spot 
scanning  can  be  used,  with  this 
standard,  merely  by  running  the 
film  about  4  percent  faster  than 
normal.  With  the  American  stand¬ 
ard  of  30  frames  per  second  this  is 
not  feasible,  so  we  use  storage-type 
cameras,  notably  the  iconoscope, 
to  perform  the  transfer  from  24 
film  frames  to  30  scanning  frames 
per  second. 

Sporadically  reports  have  ap¬ 
peared  that  a  new  scanner  was  in 
process  of  development  that  would 
overcome  the  impasse  and  permit 
flying-spot  scanning  of  film  on  the 
American  standard.  Such  a  film 
scanner  was,  in  fact,  shown  to  the 
SMPTE  a  few  weeks  ago  by  the 
Bell  Telephone  Labs  (p  114,  this 
issue).  The  new  device  uses  two 
clever  electronic  servos  to  overcome 
vertical  jitter  and  flicker,  and  pro¬ 


duces  a  picture  that  is  very,  very 
good — better  than  anything  on  the 
air  today  anywhere.  For  various 
reasons,  Ma  Hell  does  not  intend  to 
produce  the  scanner  commercially, 
but  is  willing  to  license  others 
to  do  so.  Our  guess  is  that,  when 
the  development  is  complete,  sev¬ 
eral  large  corporations  will  be  com¬ 
peting  for  the  privilege. 

►  SECOND  CHANCE  ...  In  view 
of  the  great  importance  of  educa¬ 
tion  in  our  field,  we  note  with 
pleasure  the  establishment  of  the 
Majestic  Re.search  Fund,  Inc.  which 
will  provide  48  “second-chance” 
scholarships  per  year,  valued  at 
about  $2,000  each,  to  persons  over 
35  years  of  age  who  were  unable  to 
secure  or  complete  their  formal 
education  in  earlier  years.  The 
fund  of  $500,000  was  set  up  by 
Majestic  Radio  and  will  be  admin¬ 
istered  by  a  board  of  officials  of 
NYU,  Columbia,  Brooklyn  Polytech, 
and  the  Textile  Workers  of 
America.  A  worthy  project,  and 
one  which  can  be  copied  by  other 
companies  without  fear  of  commit¬ 
ting  infringement. 

The  growing  realization  of  indus¬ 
try’s  stake  in  higher  education  was 
voiced  recently  by  Alfred  P.  Sloan, 
Chairman  of  General  Motors,  at  a 
dinner  signalizing  his  gift  of  $5 
million  to  found  a  school  of  indus¬ 
trial  management  at  MIT.  Mr. 
Sloan  pointed  out  that  it  is  becom¬ 


ing  impossible  to  operate  colleges 
and  universities  by  the  investment 
of  endowment  funds,  and  that  no  re¬ 
lief  from  this  difficulty  is  in  sight. 
He  suggests  that  industry  at  large 
ought  to  set  up  a  foundation  to 
make  outright  grants  to  such  in¬ 
stitutions,  for  education  and  re¬ 
search,  without  expecting  direct 
monetary  return,  the  funds  to  be 
liquidated  over  periods  as  short  as 
five  years.  Continuing  support  of 
a  given  research  project  would  then 
depend  on  actual  results  and  poten¬ 
tial  value.  The  big  foundations  and 
many  individual  companies  are 
already  doing  this,  but  the  base  has 
to  be  very  broad  to  support  a  pro¬ 
gram  as  big  as  this  country  needs. 

►  ODE  ...  As  we  write,  the  Su¬ 
preme  Court  has  just  rendered 
its  opinion  on  the  color  televi¬ 
sion  case  of  RCA  vs  FCC.  Also, 
within  a  few  days  we  take  our  de¬ 
parture  for  Geneva,  for  the  Sixth 
Plenary  Session  of  the  C.C.I.R.  So, 
all  in  all,  we  think  it  safe  to  print 
the  following  ditty,  which  is  not 
original  with  us  or  Rudyard  Kip¬ 
ling: 

The  filters  and  dichroics  die. 

The  mirrors  and  the  disks  de¬ 
part 

Still  stands  our  basic  raster  type 
And  readings  on  the  testing 
chart. 

Dear  FCC,  be  with  us  yet. 

May  we  forget,  may  we  forget! 
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Production  Planning 


The  six  post-war  years  have  seen  per-inan-hoiir  produc¬ 
tion  of  electronic  equipment  more  than  double,  at  the 
Sperry  Gyroscope  Company,  <lespite  increased  complexity 
of  products  and  an  increase  in  the  unskilled-to-skilled 
operator  ratio.  Details  of  production  planning  program 
that  made  this  increase  possible  are  presented 


PRODUCTION  of  electronic  equip¬ 
ment  reached  an  all-time  high 
during  World  War  II.  Some  of  the 
methods  used  to  attain  these  high 
production  figures  were  of  neces¬ 
sity  inefficient,  but  they  were  never¬ 
theless  effective.  One  fortunate 
aspect  of  the  present  state  of 
affairs  is  the  fact  that  indu.stry  to¬ 
day  has  an  opportunity  to  plan 
ahead.  While  there  is  no  certainty 
of  another  global  conflict,  there  is 
a  threat,  and  by  laying  careful 
plans  now,  the  occurrence  of  such  a 
disaster  can  be  met  with  methods 
that  are  efficient,  as  well  as  effec¬ 
tive. 

At  the  Sperry  Gyroscope  Com¬ 
pany,  production  per  man  hour  of 
military  electronic  equipment  has 
more  than  doubled  since  the  end  of 
the  war.  This  is  on  an  average 
basis — in  some  in.stances  increases 
of  8  and  10  have  been  realized.  This 
statement  is  even  more  impressive 
than  it  appears  at  first  because  of 
the  increased  complexity  of  the 
equipment  being  turned  out  today. 
Also  adding  to  the  impressiveness 
is  the  fact  that  production  progress 
is  being  accompli.shed  with  the  use 
of  less-skilled  help.  The  end  prod¬ 
ucts,  again  as  a  result  of  planning 
and  specialization,  are  of  better 
quality.  Quality  improvement  was. 


in  fact,  the  motivating  influence 
that  started  the  program  that  made 
the  increases  possible. 

The  Sperry  System 

Many  of  the  new  ideas  that  en¬ 
able  a  company  of  Sperry’s  size  to 
increa.se  production  come  about 
through  paper  work  and  the  shuf¬ 
fling  of  personnel  both  on  the  man¬ 
agement  side  and  in  the  shop. 

Key  to  the  system  is  the  letter¬ 
sized  operations  sheet.  The.se  sheets 
break  each  job  down  into  step-by- 
step  functions.  Descriptions  of 
these  various  functions  are  in  plain 
language,  written  so  that  operators 
even  in  the  lowest  skill  categories 
can  understand  them  and  carry  out 
the  prescribed  operations. 

The  u.se  of  such  sheets  offers 
many  advantages; 

(1)  Because  of  the  great  detail 
used  on  operations  sheets,  in  con- 
tra.st  to  that  which  could  be  placed 
on  a  blueprint  without  undue  com¬ 
plication,  greater  <iualitv’  and  uni¬ 
formity  of  products  is  obtainable. 

(2)  An  operator  who  has  used 
one  sheet  can  follow  similar  sheets 
almost  without  further  instruction, 
which  relieves  shop  foremen  for 
other  duties.  This  also  enables  the 
production  department  to  run  one 
job  for  a  time  and  then  to  switch 


FIG.  1 — Setup  for  cutting  unliorm  wire 
length*.  Shear  jaws  are  actuated  when 
wire  end  come*  in  contact  with  iwitch 


FIG.  2 — Old  method  of  removing  ihield* 
involved  snipping  with  shears.  New 
methods  are  shown  in  Fig.  3  and  4 


to  another  without  lost  motion. 

(3)  Fewer  mistakes  are  likely 
to  occur  when  an  operator  has  only 
to  follow  a  description  of  his  par¬ 
ticular  job,  rather  than  an  over-all 
blueprint.  In  fact,  little  knowledge 
of  blueprints  is  required — instruc¬ 
tions  are  in  words  and  sketches. 

(4)  The  sheets,  being  of  small 
and  uniform  size,  are  readily  filed 
and  easily  available  for  reference — 
the  unfolding  of  monstrous  blue¬ 
prints  is  always  time  consuming 
and  di.stracting  to  others. 

(5)  If  production  on  a  particular 


•  DURING  WORLD  WAR  II,  approximately  40  man  hours  were 
required  at  Sperry  for  turning  out  a  particular  amplifier  chassis,  and 
the  average  skill  classification  was  B. 

•  Today,  as  a  result  of  production  planning  and  technological  ad¬ 
vancement,  the  same  amplifier  chassis  is  completed  in  6  man  hours, 
and  the  average  skill  is  D.  (Skill  D  is  one  step  above  troinee!) 
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Speeds  Military  Orders - 


riG.  3 — Production  shield-remoTinq  operation.  At  leit.  operator  FIG.  4 — New  ehield  remover  inToIvee  one  gimple  operation, 

forms  pyramid  from  shield.  Co-worker  removes  pyramid  with  Use  of  this  tool  is  explained  in  text.  Note  wire  taq  containinq 

nibblinq  machine  so  that  shield  end  fails  free  instructions  attached  to  bundle 


FIG.  S — Durinq  World  War  II,  harness  makinq  became  on  Im-  FIG.  6 — Since  the  war,  Sperry  has  developed  and  adopted  the 

portant  adjunct  to  equipment  fabrication  This  photoqraph  wire-rack  shown  at  extreme  left  for  holdinq  wires  in  proper 


shows  a  typical  installation  from  that  period  sequence  of  use  in  harness 


job  mu.st  be  stepped  up,  the  opera¬ 
tions  .sheets  may  be  further  subdi¬ 
vided  so  that  each  worker  does  only 
half  of  the  steps,  thereby  sjteedintr 
the  operation  without  additional 
training  and  indoctrination.  Extra 
workers  are  simply  sandwiched  in 
between  the  regulars  and  given 
their  share  of  the  operations. 

Each  job  has  its  operations 
sheets.  In  fact,  at  Sperry,  as  many 
as  175  different  varieties  of  prod¬ 
ucts  may  be  turned  out  in  a  single 
month.  In  the  accompanying  illus¬ 
trations,  it  will  be  noticed  that 


most  of  the  workers  have  their 
operations  sheets  conveniently  lo¬ 
cated  for  quick  reference — unle.ss 
their  jobs  are  of  a  nature  where 
reference  is  unnecessary. 

Production  Procedure 

The  wire  preparation  department 
at  Sperry  provides  a  good  example 
of  recent  improvements.  Looking 
back,  the  day  is  not  too  far  gone 
when  a  chassis  was  wired  by  a 
.skilled  technician  armed  with  a  coil 
of  wire,  a  pair  of  needle-nosed 
pliers  and  a  .soldering  iron.  His 


knowledge  had  to  include  complete 
familiarity  with  .schematic  dia¬ 
grams,  or  drawings,  and  exiierience 
with  soldering,  identifying  compo¬ 
nents  and  contact  numbers,  cabling 
and  lacing,  and  it  was  desirable 
that  he  appreciate  the  importance 
of  lead  dress  and  circuit  functions. 

That  type  of  operation  more  or 
less  disappeared  in  the  last  war, 
but  significant  improvements  have 
been  made  even  in  the  past  five 
years. 

Today  all  wires  are  prepared  in 
bundles  prior  to  assembly.  A  small 
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tag  is  the  start  of  each  bundle.  On 
receipt  of  instructions  from  the  pro¬ 
duction  department,  a  shop  worker 
refers  to  a  list  of  wires  that  will 
be  needed  for  a  given  job.  A  tag 
is  then  made  out  for  each  wire  in 
the  job.  This  tag  tells  the  wire 
preparation  department  all  it  has 
to  know  to  prepare  the  bundle. 
Length,  type  of  insulation,  gage  of 
wire  and  end  preparation  details 
are  included.  Special  instructions 
are  given  to  shielded  wires,  telling 
what  length  of  outer  insulation  is 
to  be  removed,  where  the  shielding 
is  to  be  cut,  whether  or  not  a 
ground  wire  for  the  shield  is  re¬ 
quired,  and  so  on. 

The  completed  tags  then  follow 
each  wire  bundle  through  cutting, 
stripping,  tinning  and  any  other 
operations,  so  that  the  worker  at 
each  operation  can  abstract  his 
instructions  without  reference  to 
anything  but  the  tag.  Tags  are 
visible  in  many  of  the  accompany¬ 
ing  photographs.  Similar  orders 
simultaneously  go  to  all  other  pro¬ 
duction  departments,  with  the  re¬ 
sult  that  necessary  components  con¬ 
verge  on  the  assembly  area  at  just 
the  right  time.  Small  parts  are 
parcelled  into  convenient  stack  bins 
and  numbered  in  sequence  in  the., 
order  of  their  use  in  the  particular 
job. 

Finally,  appropriate  operations 
sheets  are  dispatched  among  em¬ 
ployees.  Each  employee  goes  to  the 
appropriate  departmental  storage 
area,  withdraws  his  necessary 
equipment,  and  production  begins 
without  delay. 

Wire  Preparation  Details 

When  a  tag  is  issued  for  a  batch 
of  wires,  it  first  goes  to  the  cutting 
department.  Small  sizes  are  then 
cut  to  length  and  stripped  on  con¬ 
ventional  Artos  automatic  wire- 
preparation  machines.  Special  lots 
are  allocated  to  either  hand  opera¬ 
tions,  or  special  machines  of  the 
type  shown  in  Fig.  1.  This  why- 
didn’t-I-think-of-that  idea  is  typical 
of  aids  that  can  drastically  cut 
down  on  production  time  and  in¬ 
crease  efficiency.  It  consists  simply 
of  a  pair  of  pneumatically-operated 
cutting  jaws,  a  yardstick,  and  a 
snap-action  switch  which  slides 
along  the  yardstick.  The  heavy 
wire,  which  cannot  be  processed  by 


the  Artos  machines,  is  pulled  from 
a  coil  through  the  cutting  jaws 
until  its  end  comes  in  physical  con¬ 
tact  with  an  improvised  target  that 
is  fixed  to  the  snap-action  switch. 
At  that  instant,  the  jaws  cut  the 
wire  to  the  desired  length.  A 
pointer  on  the  yardstick  permits 
adjustment  for  different  lengths. 

From  the  cutting  operation,  the 
smaller  wires  go  to  the  twisting  and 
tinning  operation.  Several  other 
time-saving  operations  are  applied 
at  this  step,  where  larger  wires — 
especially  shielded  cable  —  are 
processed. 

Figures  2,  3  and  4  show  the  old 
and  two  new  ways  for  removing 
outer  shielding.  The  old  way,  and 
this  method  is  now  in  use  at  many 
plants,  involved  an  operator  using  a 
pair  of  shears  to  remove  the  pre¬ 
scribed  amount  of  shielding.  The 
first  of  the  new  systems  (Fig.  3) 
consists  of  two  processes,  each 
handled  by  separate  operators.  The 
first  is  referred  to  as  pyramiding. 
The  operator  grasps  the  shield  with 
two  pairs  of  V-shaped  jaws.  He 
then  bunches  the  shielding  by  push¬ 
ing  the  jaws  toward  each  other, 
with  the  result  that  a  pyramid¬ 
shaped  flange  of  shielding  forms 
around  the  wire.  The  wire,  thus 
prepared,  is  then  passed  to  the  next 
operation,  which  is  known  as  nib¬ 
bling.  Here  a  pair  of  flush  cutting 
surfaces  nibble  away  at  the  raised 
portion  of  the  shield  as  the  oper¬ 
ator  turns  the  wire.  Then  the 
shield  between  the  end  of  the  wire 
and  the  removed  pyramid  drops 
free. 

The  second  shield  remover  is  a 
recent  addition,  and  is  still  under¬ 
going  evaluation.  The  operation  is 
much  simpler  and  faster.  The  tool 
is  showTi  in  Fig.  4.  A  hardened 
steel  tube,  attached  to  a  univer¬ 
sal  joint,  passes  through  a  circu¬ 
lar  inside  cutting  surface.  The 
tube’s  inside  diameter  is  sufficient 
to  accept  the  insulated  inner  wire, 
while  the  shielding  fits  over  the 
tube.  It  is  relatively  simple  to 
push  the  wire  onto  the  tube  in  this 
fashion.  After  inserting  the  wire, 
the  tube  is  moved  circularly 
around  the  inside  cutting  surface 
of  the  tool.  The  blade  shears  the 
shield  in  several  motions  and  leaves 
the  shield  conveniently  flared  for 
insertion  of  a  ferrule.  The  steel 


tube  is  held  in  place  by  a  chuck  to 
facilitate  rapid  changes  for  differ¬ 
ent  wire  sizes.  A  graduated  rod  in 
the  tube  measures  the  amount  of 
shielding  to  be  removed. 

Most  marking  is  done  as  a  mat¬ 
ter  of  manufacturing  convenience, 
though  some  jobs  call  for  marked 
leads  for  certain  terminal  board 
connections  where  marking  facili¬ 
tates  service  in  the  field.  Commer¬ 
cial  markers  may  be  used,  or  small 
pieces  of  premarked  tubing  fitted 
over  the  ends  of  the  wires.  In  the 
latter  case,  a  slight  bend  in  the  end 
of  the  wire  will  hold  on  a  piece  of 
rigid  tubing  until  the  lead  is  sol¬ 
dered  in  and  the  marker  removed. 

It  was  found  in  using  commercial 
marking  machines  that  a  conven¬ 
tional  typewriter  ribbon  would 
serve  well  as  a  source  of  ink,  if  the 
imprints  were  subjected  to  a  drying 
process.  An  ordinary  200-watt 
infrared  lamp  shining  on  a  boxfull 
of  pieces  of  tubing  does  the  job  of 
drying  thoroughly  and  quickly. 

Conventional  automatic  and  man¬ 
ually  operated  lug  and  ferrule  ma¬ 
chines  insure  good  connections  to 
wires  at  their  terminations. 

Harness-Making  Hints 

The  value  of  prefabricating  wire 
harnesses  for  complicated  chassis 
has  long  been  known.  Harness 
boards  save  countless  hours  in 
production  time.  By  prewiring 
multiconnection  plugs  before  the 
harnessing  operation,  even  more 
time  is  saved.  Dugouts  must  be 
provided  to  accept  the  plugs  in  the 
proper  plane.  Figures  5  and  6 
show  typical  old  and  new  harness¬ 
making  locations  at  Sperry.  The 
job,  shown  in  Fig.  6,  involves  a 
three-dimensional  harness  with 
plugs  brought  out  at  right  angles 
to  one  of  the  planes.  Cotter  pins 
hold  wire  ends  in  place,  while 
simple  nails  secure  eyelets.  Numbers 
at  the  ends  of  each  wire  enable  the 
worker  to  proceed  on  a  job,  working 
from  his  operations  sheet,  with  no 
experience  on  a  particular  model, 
but  with  certainty  that  what  is 
done  is  right. 

The  wire  rack  at  the  left  in  Fig. 
6  is  a  development  that  has  gener¬ 
ously  rewarded  its  inventors.  The 
wires  are  placed  in  the  rack  in  ad¬ 
vance,  and  in  the  order  in  which 
they  are  to  be  added  to  the  harness. 
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FIG.  7— All  pluqs  are  prewired  at  location!  luch  as  these.  Note  FIG.  8 — Subassembly  location  shows  block  ol  stack  bins,  soldertnq* 
coneenient  position  oi  operations  sheet  ior  quick  reference  I'on  holder,  rubber  flap  over  a-c  outlet  and  tool  drawers 


starting  at  the  upper  left  and  work¬ 
ing  down  as  one  reads  a  page  of 
written  text.  Each  wire  is  precut 
to  exact  lengths  and  properly 
processed  for  the  particular  job. 
The  wire  racks  are  built  of  basic 
building-block  rows  of  ten  pigeon¬ 
holes  that  may  be  placed  on  top  of 
one  another  and  in  back  of  one 
another  to  accommodate  more  wires 
or  longer  wires. 

Figure  7  shows  a  typical  plug¬ 
wiring  station.  Universal  fixtures, 
used  throughout  the  plant,  and  com¬ 
pletely  adjustable,  hold  one  or  sev¬ 
eral  plugs.  Notice  the  operator  has 
her  operations  sheet  at  her  left  and 
the  wire  rack  conveniently  located. 
A  spring  fixed  over  the  jig  holds 
wires  out  of  the  way  after  they 
have  been  soldered  in  place. 

Subassembly  Prefabrication 

Figure  8  shows  a  typical  subas¬ 
sembly  location.  The  stack  bins 
are.  as  might  be  expected,  all  pre¬ 
filled  with  the  specified  number  and 
types  of  components,  all  placed  in 
order  of  use,  corresponding  to  the 
operations  sheet  for  that  job.  The 
tool  in  the  hand  of  the  operator  on 
the  left  is  a  wiping  tool  which 
bends  the  wire  around  lugs  on  ter¬ 
minal  boards.  The  cradle  type  fix¬ 
ture  permits  rapid  changes  in  posi¬ 
tion  of  subassembly. 

The  soldering-iron  stand  shown 
in  the  background  has  several  con¬ 
venient  features.  The  iron  may 
either  be  inserted  from  the  back, 
as  shown,  for  work  requiring  two 


hands,  or  from  the  front  for  re¬ 
moval  and  application  to  fixed  as¬ 
semblies.  A  specially-treated  pad 
in  front  of  the  iron  makes  it  easy 
for  the  operator  to  keep  his  iron 
clean,  with  resulting  improvement 
in  soldered  joints.  The  chest  of 
drawers  under  the  table  is  pro¬ 
vided  for  the  employees’  tools  and 
personal  effects.  The  use  of  these 
relatively  simple  facilities  greatly 
reduces  cluttering  of  the  working 
area  with  cosmetics,  cigarette  pack¬ 
ages  and  so  on.  A  clip-on  rubber 
protector  over  the  110-volt  outlet 
under  the  bench  prevents  down 
time  as  a  result  of  loose  wire  ends 
shorting  out  power  lines  and  elim¬ 
inates  certain  human  hazards. 

The  leads  of  all  small  parts  are 
preformed,  prior  to  assembly,  on 
special  machines  designed  for  that 
purpose.  When  a  resistor  arrives 
at  the  assembly  area,  it  has  already 
been  trimmed  and  bent  to  conform 
to  the  points  between  which  it  is 
to  be  soldered.  Short  bus  pieces 
are  also  thus  preformed. 

Inspection  locations  are  dispersed 
through  the  plant  so  that  rejects 
take  the  form  of  small  subassem¬ 
blies  instead  of  completed  units. 

The  plant  is  at  present  in  the 
process  of  installing  swinging  ash 
trays  that  may  be  moved  out  of 
sight  under  the  bench  when  not  in 
use.  This  reduces  the  possibility 
of  ashes  getting  into  work,  and 
adds  generally  to  the  appearance 
and  efficiency  of  the  shop. 

Soldering  irons  are  assigned  to 


each  individual  operator.  Simple 
hand  tools  are  his  personal  prop¬ 
erty:  these  are  made  available  at 
cost  to  him  through  the  plant  tool 
room.  This  .scheme  introduces  an 
actual  improvement  in  work  through 
pride  of  personal  ownership. 

It  was  found  that  ten  minutes  of 
production  time  was  wasted  at  the 
end  of  each  shift  because  the  op¬ 
erators  pulled  their  plugs  to  let  their 
soldering  irons  cool  for  storage. 
This  waste  was  eliminated  by  pro¬ 
viding  asbestos  scabbards  for  the 
irons,  which  allowed  them  to  be  dis¬ 
connected  at  quitting  time  and 
stored  while  still  hot.  Soldering 
iron  tips  are  maintained  by  a 
special  crew*.  Special  partly-chro¬ 
mium-plated  tips  are  used. 

Future  Planning 

The  basic  operations  outlined 
are,  for  the  most  part,  typical  of 
the  things  that  make  increased  pro¬ 
duction  efficiency  possible.  They 
are  mostly  simple  things,  brought 
about  by  cooperation  and  under¬ 
standing  and  a  will  to  turn  out  good 
work  efficiently.  Their  incorpora¬ 
tion  was  not  a  matter  of  chance, 
but  the  result  of  a  five-year  study 
of  methods  and  facilities. 

Carried  through  other  assembly 
operations,  the  same  kind  of  plan¬ 
ning  that  has  facilitated  wiring  is 
making  it  possible  for  less-skilled 
production  workers,  backed  up  by 
experienced  foremen  working  with 
a  highly  skilled  group  of  production 
engineers,  to  do  abetter  job. — J.D.F. 
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Horizontally-Polarized 


Provicles  a^.imuth  ratio  less  than  3  dh  for  frequency  range  of  2.970  to  3,125  me  with 
good  voltage  standing-wave  ratio.  Vertical  pattern  has  half-power  points  at  45  degrees, 
which  gives  antenna  a  gain  of  approximately  2  dh  over  half-wave  dipole 
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Bendix  .ArwMon  Corp. 
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Horixontally-polansed  omnidirectional  antenna  for  10-cm  region  mounts  directly  on 
rigid  ^  a -inch  coax.  Plexiglas  ball  permits  pressurizing  antenna 


The  antenna  described  herein 
was  designed  for  use  in  the 
10-centimeter  band,  and  the  partic¬ 
ular  application  for  which  it  was 
intended  required  that  the  azimuth 
ratio  be  less  than  1.5  db  at  the 
center  of  the  band. 

To  achieve  a  perfectly  omnidi¬ 
rectional  pattern  in  the  horizontal 
plane,  with  the  polarization  in  this 
plane,  the  ideal  radiating  element 
should  consist  of  a  ring  of  uniform 
current.  In  practice,  this  type  of 
current  distribution  may  be  ap¬ 
proximated  by  means  of  a  number 
of  dipoles,  slots,  or  loops  arranged 
in  a  circular  fashion  and  equally 
phased.  All  three  types  were  con¬ 
sidered  in  connection  with  the  man¬ 
ner  in  which  the  elements  could  be 
mounted '.on  a  I-inch  rigid  coaxial 
line,  for  convenience  of  manufac¬ 
ture,  and  it  was  decided  that  best 
results  would  be  obtained  through 
the  use  of  loops  as  radiators. 


FIG.  1 — Configurations  shown  at  B  and  C  are  improvements  of  thot  shown  ot  A. 
Addition  of  balun  slots  improves  electricol  and  mechanicol  characteristics 


Constructional  Details 

A  very  rugged  feed  system  for 
loops  can  be  easily  built  on  the  4- 
inch  line  by  in.serting  an  even  num¬ 
ber  of  radial  rods  equally  spaced 
about  the  periphery  of  the  coax, 
alternate  rods  pa.ssing  through  to 
the  center  conductor.  Loops  are 
then  formed  by  joining  the  ends  of 
pairs  of  adjacent  rods,  as  shown  in 
Fig.  lA,  where  three  loops  are  ar¬ 
ranged  on  six  rods. 

This  model  was  constructed  by 


Omnidirectional  Antenna 


FIG.  3 — Azimuth  patterns  show  azimuth  ratios  ol  1^5.  1  and  3  db  lor  Irequencies  of  2,970,  3,060  and  3,125  respectively 


usinR  screws  for  rods,  the  ones 
joining  the  inner  conductor  passing 
through  clearance  holes  in  the  outer 
conductor.  This  feed  .system  can 
be  improved  mechanically  and  elec¬ 
trically  by  the  u.se  of  slots  as  baluns 
and  impedance-matching  elements. 
Figure  2  shows  a  side  view  of  this 
configuration,  and  Fig.  IB  .shows 
how  the  slots  permit  the  proper  po¬ 
larities  to  be  e.stablished.  In  this 
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FIG.  2 — Side  view  oi  configuration  giv¬ 
ing  best  results 

model,  the  screws  entering  the 
inner  conductor  are  also  soldered  to 
the  outer  conductor,  thus  forming 
a  rigid  support  for  the  entire 
as.sembly. 

The  dimensions  of  the  loops  and 
the  resulting  current  distribution 
are  given  in  Fig.  1C  from  which  it 
can  be  seen  that  the  current  is  at  a 
relatively  high  level  at  the  rod  ends. 
Dipoles  could  be  used,  but  they 
would  have  to  be  longer,  and  the 


antenna  would  not  be  as  mechani¬ 
cally  rigid  as  the  quarter-wave 
loops. 

It  would  of  course  be  possible  to 
use  the  slots  alone  as  radiating 
elements,  by  suitable  probe  feeding. 
In  this  ca.se,  however,  the  depth  of 
the  probes  is  somewhat  critical  and 
involves  a  tedious  procedure  of  ad¬ 
justment,  especially  if  it  is  desired 
to  stack  two  or  more  sets  of  ele¬ 
ments  to  increase  directivity  in  the 
vertical  plane.  By  the  use  of  loops, 
tuning  is  easily  accomplished  by 
increasing  the  length  of  the  slots, 
which  should  be  Initially  cut 
slightly  less  than  a  half  wavelength. 

A  given  set  of  loops  will  in  gen¬ 
eral  present  an  impedance  which 
has  low  resistance  and  a  capacitive 
reactance,  and  the  negative  .shunt 
susceptance  contributed  by  the  slots 
will  serve  to  match  the  antenna  to 
the  line  with  a  minimum  vswr  of 
about  1.5.  Increasing  the  loop 
perimeter  will  lower  its  apparent 
resistance  and  will  produce  a 
greater  departure  from  a  circular 
azimuth  pattern,  due  to  the  shift 
of  current  distribution  along  the 
loops. 

The  photograph  shows  a  two- 
stack  array  which  was  enclosed  in 
a  hollow  Plexiglas  ball  as  a  simple 
means  of  pressurizing  the  antenna. 
The  upper  loops  are  located  I  wave¬ 
length  below  the  shorted  end  of  the 
coax,  and  the  lower  loops,  with  feed 
reversed  to  obtain  proper  phasing. 


FIG.  4 — Curr#  shows  Tswr  lor  Iro- 
quonqf  rongo.  No  olfort  was  mado  to 
extend  range  by  broadbanding  tech¬ 
niques 

are  spaced  1  wavelength  below  the 
upper  set.  The  vertical  pattern  has 
a  half-power  beamwidth  of  45  de¬ 
grees,  equivalent  to  a  gain  of  ap¬ 
proximately  2  db  over  a  half-wave 
dipole.  Figure  3  shows  azimuth 
patterns  taken  at  2,970,  3,060  and 
3,125  megacycles  respectively,  and 
the  corresponding  azimuth  ratios 
are  seen  to  be  1.25,  1  and  3  db. 
These  patterns  were  taken  on  the 
Bendix  automatic  pattern-measur¬ 
ing  equipment  which  provides  a 
continuous  recording  covering  a 
field  strength  range  of  50  db,  and 
incorporates  facilities  for  self  cali¬ 
bration  in  order  to  insure  accuracy 
at  all  times. 

The  vswr  characteristics  of  this 
antenna  are  shown  in  Fig.  4. 

Only  three  loops  were  required 
for  each  element,  and  the  resulting 
antenna  combines  satisfactory  elec¬ 
trical  performance  together  with 
mechanical  simplicity,  ruggedness 
and  ease  of  adjustment. 
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Horizontally-Polarized 


Provides  azimuth  ratio  less  than  3  dh  for  frequency  range  of  2.970  to  3,125  me  with 
goo<l  voltage  standing-wave  ratio.  Vertical  pattern  has  half-power  points  at  45  degrees, 
which  gives  antenna  a  gain  of  approximately  2  dh  over  half-wave  dipole 


By  CHARLES  BRASSE,  JR 
and 

RICHARD  THOMAS 


Bendir  Radio 
Bendix  .dt'iafioti  Corp. 
Baltimore,  Maryland 


The  antenna  described  herein 
was  desijrned  for  use  in  the 
10-centimeter  band,  and  the  partic¬ 
ular  application  for  which  it  was 
intended  required  that  the  azimuth 
ratio  be  less  than  1.5  db  at  the 
center  of  the  band. 

To  achieve  a  perfectly  omnidi¬ 
rectional  pattern  in  the  horizontal 
plane,  with  the  polarization  in  this 
plane,  the  ideal  radiating  element 
should  consist  of  a  ring  of  uniform 
current.  In  practice,  this  type  of 
current  nlistribution  may  be  ap¬ 
proximated  by  means  of  a  number 
of  dipoles,  slots,  or  loops  arranged 
in  a  circular  fashion  and  equally 
phased.  All  three  types  were  con¬ 
sidered  in  connection  with  the  man¬ 
ner  in  which  the  elements  could  be 
mounted  on  a  1-inch  rigid  coaxial 
line,  for  convenience  of  manufac¬ 
ture,  and  it  was  decided  that  best 
results  would  be  obtained  through 
the  u.se  of  loops  as  radiators. 

Constructional  Details 

A  very  rugged  feed  system  for 
loops  can  be  easily  built  on  the  1- 
inch  line  by  inserting  an  even  num¬ 
ber  of  radial  rods  equally  spaced 
about  the  periphery  of  the  coax, 
alternate  rods  passing  through  to 
the  center  conductor.  Loops  are 
then  formed  by  joining  the  ends  of 
pairs  of  adjacent  rods,  as  shown  in 
Fig.  lA,  where  three  loops  are  ar¬ 
ranged  on  six  rods. 

This  model  was  constructed  by 


Horuontally-polariied  omnidirectional  antenna  ior  10-cm  reqion  mounts  directly  on 
rigid  ’a-inch  coax.  Plexiglas  ball  permits  pressurizing  antenna 
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FIG.  1 — Coniigurations  shown  at  B  and  C  are  improvements  oi  that  shown  at  A, 
Addition  oi  balun  slots  improves  electrical  and  mechanical  characteristics 
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Omnidirectional  Antenna 


FIG.  3  — Aximuth  patlerni  thow  aximuth  ratioc  oi  US.  1  and  3  db  lor  iro<iu#ncios  of  2,970,  3.060  and  3,125  roipoctWoly 


using  screws  for  rods,  the  ones  antenna  would  not  be  as  mechani- 
joining  the  inner  conductor  passing  cally  rigid  as  the  quarter-wave 
through  clearance  holes  in  the  outer  loops. 

conductor.  This  feed  system  can  It  would  of  course  be  possible  to 
be  improved  mechanically  and  elec-  use  the  slots  alone  as  radiating 

trically  by  the  use  of  slots  as  baluns  elements,  by  suitable  probe  feeding, 

and  impedance-matching  elements.  In  this  case,  however,  the  depth  of 

Figure  2  shows  a  side  view  of  this  the  probes  is  somewhat  critical  and 

configuration,  and  Fig.  IB  shows  involves  a  tedious  procedure  of  ad- 

how  the  slots  permit  the  proper  po-  justment,  especially  if  it  is  desired 

larities  to  be  established.  In  this  to  stack  two  or  more  sets  of  ele¬ 

ments  to  increase  directivity  in  the 
vertical  plane.  By  the  use  of  loops, 
tuning  is  easily  accomplished  by 
increasing  the  length  of  the  slots, 
which  should  be  initially  cut 
slightly  less  than  a  half  wavelength. 

A  given  set  of  loops  will  in  gen¬ 
eral  present  an  impedance  which 
has  low  resistance  and  a  capacitive 
reactance,  and  the  negative  shunt 
susceptance  contributed  by  the  slots 
will  serve  to  match  the  antenna  to 
the  line  with  a  minimum  vswr  of 
about  1.5.  Increasing  the  loop 
perimeter  will  lower  its  apparent 
resistance  and  will  produce  a 
model,  the  screws  entering  the  greater  departure  from  a  circular 
inner  conductor  are  also  soldered  to  azimuth  pattern,  due  to  the  shift 
the  outer  conductor,  thus  forming  of  current  di.stribution  along  the 
a  rigid  support  for  the  entire  loops. 

assembly.  »  The  photograph  shows  a  two- 

The  dimensions  of  the  loops  and  stack  array  which  was  enclosed  in 
the  resulting  current  distribution  a  hollow  Plexiglas  ball  as  a  simple 
are  given  in  Fig.  1C  from  which  it  means  of  pressurizing  the  antenna, 
can  be  seen  that  the  current  is  at  a  The  upper  loops  are  located  1  wave- 
relatively  high  level  at  the  rod  ends,  length  below  the  shorted  end  of  the 
Dipoles  could  be  used,  but  they  coax,  and  the  lower  loops,  with  feed 
would  have  to  be  longer,  and  the  reversed  to  obtain  proper  phasing. 


FIG.  4 — Curr*  ihowi  viwr  ior  ira- 
quancy  ronqa.  No  aiforl  woa  moda  to 
axtand  lanqa  by  broadbandinq  lach- 
niquaa 
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are  spaced  J  wavelength  below  the 
upper  .set.  The  vertical  pattern  has 
a  half-power  beamwidth  of  45  de¬ 
grees,  equivalent  to  a  gain  of  ap¬ 
proximately  2  db  over  a  half-wave 
dipole.  Figure  3  shows  azimuth 
patterns  taken  at  2,970,  3,060  and 
3,125  megacycles  respectively,  and 
the  corresponding  azimuth  ratios 
are  seen  to  be  1.25,  1  and  3  db. 
The.se  patterns  were  taken  on  the 
Bendix  automatic  pattern-measur¬ 
ing  equipment  which  provides  a 
continuous  recording  covering  a 
field  strength  range  of  50  db,  and 
incorporates  facilities  for  self  cali¬ 
bration  in  order  to  insure  accuracy 
at  all  times. 

The  vswr  characteristics  of  this 
antenna  are  shown  in  Fig.  4. 

Only  three  loops  were  required 
for  each  element,  and  the  resulting 
antenna  combines  satisfactory  elec¬ 
trical  performance  together  with 
mechanical  simplicity,  ruggedness 
and  ease  of  adjustment. 
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FREOUtNCY  IN  MEGACYCLES 

Community  CIVIL  DEFENSE 


Onondaga  County,  J\.  \ ..  which  embraces  the  <‘ity  of  Syracuse,  is  setting  up  a  system  which 
utilizes  the  existing  two-way  radio  facilities  of  13  commercial  and  civdc  services,  plus  am¬ 
ateurs.  and  expects  to  have  it  in  fully-coordinated  operation  hy  mid- August 


[  TELEPHONE 

AMATEUR  NETWORK 

L  tie  IN 

MONITOR 

COUNTY  COMMUNICATIONS  CENTER 


KREVEC  STATE 
CONST  POLICE 
CO 


POWER  soLvar  cX)unty 

CO.  POLICE  HIGHWAY 


TAXI  TAXI 

HANfMEL  CHANNEL 
3  4 


FIG.  2 — CiTU.<leienBe  system  set  up  to  make  iullest  use  oi  aTailable  lacilities  and  to  provide  an  emergency  bockstop  lot  them 
in  the  event  oi  damage  by  sabotage  or  bombing.  Dashed  lines  show  paths  ot  county-conununications<enter  coordinating  transmis¬ 
sions.  Taxi-channel  1  is  used  by  two  independent  companies 


By  NEAL  F.  HARMON 

Civil  Defense  Coordinator 
Electronics  Department 
Geyicral  Electric  Company 
Electronics  Park 
Syracuse,  S.  Y. 


CIVIL  DEFENSE  authorities  of 
Onondaga  County,  X.  Y., 
including  the  city  of  Syracuse, 
are  building  a  close-knit  emer¬ 
gency  communications  system 
which  will  soon  be  ready  for  op¬ 
eration.  The  system  will  be  flexi¬ 
ble  to  the  extent  that  it  can  sup¬ 
plement  present  communications 
in  the  area  when  needed,  or  take 
over  for  all  present  facilities  in 
the  event  they  are  sabotaged  or 
damaged  in  bombing  attacks.  It 


FIG.  1 — Form  lued  to  determine  two- 
woy  commercial  radio  lacilities  already 
available  in  Onondaga  Cotmty 


adds  new  radio  facilities  which 
can  be  used  in  peace  as  well  as 
war  emergencies. 

Basically,  the  Onondaga  County 
system  revolves  around  a  commu¬ 
nications  center  equipped  to  (1) 
coordinate  all  existing  commercial 
and  civic  two-way  radio  facilities 
in  the  area.  (2)  act  as  a  standby 
.system  for  any  or  all  of  these  fa¬ 
cilities  if  they  are  damaged  in  an 
emergency  and  (3)  tie  into  other 
methods  of  communication  such  as 
the  public  telephone  system  and 
an  amateur  radio  network. 

Setting  Up  the  System 

Using  the  form  in  Fig.  1,  a  sur¬ 
vey  was  made  of  local  two-way 
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Author  Harmon  (loft)  looki  oTor  map  of  Greotor  SyracuM  aroa  proUmiaarr  to  surroy  of  clTU-dofenso-communlcationo  roquiromonto 
by  local  officiali,  with  Harroy  S.  Smith,  Onondaga  County  Civil  Dofonta  Diroctor,  at  right 
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AMATEURS  are  tied  into  the  lyitem  ond  thali  network  monitored  from  the  county 
communicationa  center 


POLICE  provide  an  important  part  of  the 
facilities 
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radio  systems.  Any  community 
could  utilize  the  same  form  to  ac¬ 
cumulate  maximum  information  on 
available  facilities.  Using  infor¬ 
mation  recorded  on  the  form  a 
chart,  Fig.  2,  was  made  to  pictori- 
ally  present  the  entire  system. 

The  survey  revealed  13  serv¬ 
ices  operating  on  19  frequencies. 
These  are  the  New  York  State  Po¬ 
lice,  Syracuse  Police,  V'illage  of 
Solvay  Police,  Syracuse  Fire  De¬ 
partment,  Onondaga  County  High¬ 
way  Department,  telephone  com¬ 
pany  mobile  telephone  subscribers, 
electric  power  company,  a  con¬ 
struction  company,  and  five  taxi¬ 
cab  companies  utilizing  four  fre¬ 
quencies.  The  County  Sheriff’s  de¬ 
partment  shares  the  facilities  and 
frequencies  of  the  Syracuse  Police 
Department.  Seven  of  the  services 
employ  two-frequency  operation. 


with  mobile  units  transmitting  on 
a  di.rerent  frequency  than  the 
main-station  transmitter.  The  13 
services  operate  more  than  400  mo¬ 
bile  units  throughout  the  county. 

Communications  Center 

Civil  defense  authorities  will 
maintain  only  supervi.sory  control 
over  the  various  services  unless 
forced  to  take  over  for  them  be¬ 
cause  of  loss  of  equipment,  power 
or  personnel.  This  means  the  CD 
center  must  be  able  to  operate  (1) 
as  a  mobile  unit  on  any  of  the 
service  frequencies,  (2)  as  an  aux¬ 
iliary  fixed  station  for  any  or  all  of 
the  services  should  the  need  arise 
and  (3)  as  a  station  from  which  to 
supervise  and  coordinate  the  en¬ 
tire  system. 

To  do  this,  the  center  will  be 
equipped  with  transmitters  and  re¬ 


FIRE  DEPARTMENT  radio  equipment  ii  incorporated  into  the  OTerall  network 


TAXICAB  COMPANIES  operating  mobile  two-way  radiophones  cooperate  with  C-D 


ceivers  for  each  of  the  services. 
Seven  transmitters  will  operate  on 
two  frequencies.  There  will  also 
be  a  transmitter  on  a  separate  fre¬ 
quency  for  transmitting  supervis¬ 
ory  and  coordinating  messages, 
and  a  transmitter  and  receiver  on 
the  amateur  frequencies. 

Current  plans  call  for  the  com¬ 
munications  headquarters  to  be 
located  in  a  large  trailer  (motor¬ 
truck-line  type).  Several  remote 
locations  will  be  established  for 
tieing  into  telephone  and  power 
lines.  As  safety  measures  against 
possible  sabotage,  the  center  will 
be  moved  from  time  to.  time,  and 
it  will  be  unidentified  insofar  as 
call-letters  are  concerned.  In  ad¬ 
dition  to  power  connections  at  se¬ 
lected  points,  the  trailer  will  be 
equipped  with  a  gasoline-driven 
1 10-volt  a-c  10,000-watt  generator. 


UTILITIES  are  tied  in 


It  will  be  possible  to  operate 
all  of  the  center’s  transmitters, 
and  monitor  transmissions  for  all 
of  the  coordinated  services,  from 
any  one  of  four  operating  desks. 
Interlocks  will  prevent  operation 
interference  between  desks. 

When  traffic  is  light,  one  oper¬ 
ator  will  be  able  to  perform  all 
functions  of  monitoring,  transmit¬ 
ting,  and  coordination.  As  traffic 
increases,  a  portion  of  it  will  be 
taken  over  by  one  or  more  addi¬ 
tional  operators  at  the  other  con¬ 
trol  desks.  This  division  of  duties 
will  be  conducted  according  to  a 
predetermined  plan. 

Each  operating  desk  will  be 
equipped  with  key  switches  and 
relays  to  permit  operation  of  all  fa¬ 
cilities.  Each  transmitter  will  be 
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TELEPHONE  COMPANY  mobile  radio  initallotioiu  are  incor-  HIGHWAY  MAINTENANCE  radio  equipment  maintained  by 
porated  in  the  pian  the  county  conititute  an  important  iink 
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CONSTRUCTION  COMPANY  maintain¬ 
ing  ite  own  private  mobile  radio  eyitem 
is  part  ol  the  Onondaga  County  emerg¬ 
ency  network 

protected  by  an  interlock  .so  that 
only  one  operator  can  operate  it  at 
one  time.  This  plan  affords  maxi¬ 
mum  flexibility  of  control  with  a 
minimum  of  equipment. 

"Alert"  Receivers 

Transmissions  from  the  center 
on  the  coordinating  frequency  will 
be  received  at  the  dispatching 
points  of  the  13  services  by  means 
of  an  inexpensive  receiver  employ¬ 
ing  selective  dispatch.  All  such 
receivers  will  be  activated  from 
the  center  by  means  of  a  tone-sig¬ 
nalling  system.  They  will,  there¬ 


fore,  remain  silent  except  to  re¬ 
ceive  alerts  and  instructions  from 
the  center. 

A  tone-operated  switch  can  be 
incorporated  in  these  receivers, 
and  used  to  activate  warning  and 
all-clear  sirens  directly  from  the 
trailer  center.  This  will  be  ex¬ 
tremely  advantageous  in  some  in¬ 
stances  because  the  center  will  in¬ 
stantly  receive  alerts  broadcast 
by  the  state-wide  attack  warning 
radio  system. 

All  of  the  county’s  existing  com¬ 
munication  services  are  being  en¬ 
couraged  to  provide  standby 
power  equipment  at  their  main 
stations.  In  addition,  tho.se  serv¬ 
ices  employing  two-frequency  op¬ 
eration  are  being  asked  to  provide 
at  least  one  of  their  mobile  units 
with  proper  equipment  to  permit 
it  to  serve  as  an  auxiliary  dis¬ 
patch  station.  Services  operating 
on  a  single  frequency  need  not 
alter  a  mobile  unit  to  accomplish 
this  but  should  have  one  mobile 
unit  designated  as  an  auxiliary  dis¬ 
patch  .station. 

Four-Way  Emergency  Plan 

Under  the  plan,  there  will  be 
four  possible  dispatching  condi¬ 
tions  for  each  service.  The  first 
will  be  normal  operation  on  regu¬ 
lar  power,  then  normal  operation 
on  standby  power,  then  an  auxil¬ 
iary  station  in  a  mobile  unit,  and 


finally  the  trailer  communications 
center  will  take  over  in  case  of 
failure  of  the  first  three. 

In  event  of  an  alert,  the  opera¬ 
tors  will  go  to  the  trailer,  whose 
location  will  be  known  to  them  at 
all  times. 

The  operators  will  monitor  the 
various  services,  including  the 
New  York  State  attack  warning 
system,  and  coordinate  alerting 
that  remains  to  be  done.  All  alert¬ 
ing  and  general  instructions  will 
be  transmitted  on  the  coordinating 
frequency,  and  received  by  the  se¬ 
lective-dispatch  receivers.  Trans¬ 
missions  will  be  kept  at  a  mini¬ 
mum,  as  wilt  transmissions  on  all 
frequencies.  The  primary  consid¬ 
eration  will  be  to  allow  the  vari¬ 
ous  services  to  continue  their  own 
dispatching  so  long  as  they  are 
able  to  do  so  in  accordance  with 
the  established  plan  set  forth  by 
Civil  Defense  Authorities. 

Following  the  dropping  of 
bombs,  or  other  disaster,  the 
trailer  center  will  be  moved  to  a 
location  near  the  .scene,  or  to  an 
advantageous  site  previously  de¬ 
termined.  It  will  be  moved  by  one 
of  the  tractors  offered  by  four 
trucking  companies. 

Much  of  the  equipment  for  this 
system  is  currently  being  instal¬ 
led.  The  system  is  scheduled  to  be 
ready  for  operation  by  mid-Au- 
gu.st. 


Remote  Control  of 

Simple  follow-up  control  circuit  using  two  double-triodes  permits  moving  industrial  valves, 
levers  and  other  motor  loads  to  any  desired  position  at  full  speed  merely  by  ('hanging  the 
setting  of  a  remotely  located  control  knob 


There  are  many  applications  for 
simple  electronic  controls  that 
operate  relays  to  make  a  motor  turn 
at  full  speed  in  one  direction  or  the 
other  to  move  an  object  or  a  load 
into  a  desired  position.  A  small 
motor  tup  to  A  hp)  may  operate 
directly  from  the  relay  contacts. 
For  large  motors  to  li  hp,  these 
relays  may  control  the  contactors 
of  a  reversing  switch. 

The  electronic  positioning  control 
circuit  shown  in  Fig.  1  is  a  general- 
purpose  follow-up  control  that  may 
be  used  with  any  type  of  motor  to 
move  an  object  into  any  position 
selected  by  turning  a  small  dial. 

As  an  example,  a  motor-operated 
valve  can  be  controlled  from  a  dis¬ 
tance  by  turning  potentiometer 
slider  A  to  any  point  on  its  dial; 
immediately,  perhaps  500  feet  dis¬ 
tant,  the  motor  will  turn  at  full 
speed  until  it  has  brought  potenti¬ 
ometer  slider  B  on  the  valve  to  the 
position  that  matches  the  setting  of 
slider  A. 

Briefly,  when  no  action  is  desired 
and  the  slider  of  B  is  in  the  same 
position  as  the  slider  of  A,  trans¬ 
former  T  receives  no  voltage  so 
tubes  Fu  and  F,,  are  both  passing 
current,  and  neither  F^  nor  V'’,.  is 
passing  enough  current  to  pick  up 
its  relay.  If  the  slider  of  A  is 
moved  up,  this  turns  off  Vn  so  that 
V’u  passes  current  and  picks  up  re¬ 
lay  1 ;  the  motor  then  turns 
FORWARD  and  its  shaft  drives  the 
slider  of  B  up  also.  Conversely,  if 
the  slider  of  A  is  moved  down,  this 
turns  off  F,,  so  that  Fu,  picks  up 
relay  2;  the  motor  then  runs  in 
REVERSE  so  that  the  slider  of  B  is 
moved  down  also. 

This  article  is  based  on  material  contained 
in  a  book  by  the  author,  “EHectronic  Mo¬ 
tor  and  Welder  Controls**,  published  this 
year  by  McGraw-Hill  Book  Co. 


By  GEORGE  M.  CHUTE 

Application  Engineer 
Apparatus  Department 
Oaneral  Electric  Co.,  Detroit,  Mich. 


Although  a-c  voltages  are  applied 
to  the  plates  of  all  tubes,  no  tube 
can  pass  current  during  the  nega¬ 
tive  half-cycles  of  plate  voltage. 
During  the  positive  half-cycles,  the 
left-hand  terminal  of  dead-zone  po¬ 
tentiometer  is  4  volts  more  nega¬ 
tive  than  the  cathode  of  Fu.  When 
transformer  T  is  producing  no  volt¬ 
age  (so  that  no  voltage  appears 
across  Rt,  C,  and  C,),  the  grid 
voltages  of  Fu  and  Fi,  may  be 
varied  between  —4  and -1-14  volts, 
depending  on  the  setting  of  R.  Even 
when  R  is  set  so  that  the  grids  are 
negative,  Fu  and  F«  pass  a  tiny 
current  which,  flowing  through  the 
high  resistance  of  R,  or  Rt,  causes 
a  large  voltage  drop  across  these 
resistors.  The  grids  of  Fu  and  F„ 
are  held  far  more  negative  than 
their  cathodes,  so  tubes  Fu  andFu 
do  not  pick  up  relays  1  or  2.  This 
condition  continues  so  long  as  the 
slider  of  A  is  not  turned  away  from 
the  same  position  as  the  slider  of  B. 

Potentiometers  A  and  B  are  con¬ 
nected  to  the  same  115-volt  a-c  sup¬ 
ply,  with  polarity  such  that  when 
their  sliders  are  in  the  same  posi¬ 
tion,  the  two  sliders  are  at  the  same 
potential  and  no  voltage  is  applied 
to  transformer  T. 

Follow-up  Action 

Assume  the  slider  of  R  is  set  at 
its  extreme  left,  for  minimum  volt¬ 
age.  As  shown  in  Fig.  IC,  the 
potential  of  the  slider  now  is  close 
to  the  cutoff  potential  of  F,.  If  the 
slider  of  A  now  is  turned  a  small 
amount  to  the  right,  a  small  voltage 
difference  (often  called  the  error 
voltage)  is  applied  to  transformer 


T  during  the  positive  half-cycles  to 
make  its  secondary  terminal  posi¬ 
tive. 

Position-controller  potentiometer 
A  causes  a  phase  shift  between  the 
signal  voltage  of  T  and  the  line 
voltage  (or  anode  voltage  of  the 
tubes).  Capacitor  C,  acts  with  R, 
to  bring  the  voltage  across  C,  in 
phase;  this  is  the  voltage  used  to 
control  Fu,  as  shown  in  Fig.  IK. 
This  small  signal  voltage  from  T 
forces  the  grid  of  Fu  closer  to  cut¬ 
off,  reducing  the  plate  current 
through  R,  and  thereby  swinging 
the  grid  of  Fu  in  a  positive  direc¬ 
tion  so  plate  current  of  F,,  in¬ 
creases  to  pick  up  relay  1.  The  same 
signal  voltage  has  the  opposite 
effect  on  tubes  Fu  and  F«,  hence 
relay  2  remains  de-energized. 

Tubes  1',  and  F,  actually  serve  as 
a  two-stage  amplifier.  Moving  the 
slider  of  A  through  half  a  degree 
causes  only  1/5  volt  across  the 
secondary  of  T.  This  tiny  voltage 
at  the  grid  changes  the  plate  cur¬ 
rent  of  Fu  enough  to  vary  the  grid 
of  Fu  by  6  or  8  volts;  this  makes 
the  plate  current  of  F,,  increase  by 
10  milliamperes,  enough  to  pick  up 
relay  1. 

When  relay  1  is  picked  up,  a  cir¬ 
cuit  is  completed  to  the  Forward 
contactor  coil.  The  motor  drives 
the  valve  load  in  the  forward  direc¬ 
tion  and  also  moves  the  slider  of 
B  to  the  right.  This  movement 
decreases  the  error  voltage  applied 
to  T  until  the  Fu  current  increases 
and  relay  1  drops  out. 

If  the  slider  of  4  now  is  turned 
to  the  left,  a  voltage  difference  (or 
error  voltage)  again  is  applied  to 
transformer  T,  but  with  opposite 
phase  relation  to  the  previous  error 
voltage.  Now,  as  shown  in  Fig.  1C, 
the  grid  of  Fu  becomes  more  posi¬ 
tive  and  relay  1  is  not  affected ;  the 
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Positioning  Motors 
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FIG.  1 — General  purposo  loUow-up  circuit  lor  actuating  contactors  of  rsvsrsibls  motor  whon  knob  of  position  controUor  is  tumod. 
waveforms  of  circuit  voltages,  and  altemotiTO  controller  arrangement  using  selsyns.  Numbors  on  curves  refer  to  potentiols  of  cor* 
respondingly  numbered  transformer  terminals  in  the  circuit 


prrid  of  V\*  is  forced  more  negative, 
decreasing  the  plate  current  of  this 
tube  and  swinging  the  grid  of  V,, 
more  positive  so  that  this  tube  picks 
up  relay  2.  This  relay  completes 
the  circuit  to  the  REVERSE  contactor 
coil,  so  the  motor  drives  the  valve 
load  in  the  reverse  direction  and 
moves  the  slider  of  B  to  the  left 
until  the  error  voltage  at  T  de¬ 
creases  and  relay  2  drops  out. 

Accuracy  Versus  Dead  Zone 

When  dead-zone  adjusting  poten¬ 
tiometer  R  in  Fig.  1 A  is  set  for  min¬ 
imum  potential,  a  very  small  move¬ 
ment  of  the  slider  of  A  (perhaps 
only  i  degree)  may  pick  up  relay 
1  or  2;  the  motor  turns,  trying  to 
position  the  load  (such  as  a  valve) 
and  the  slider  of  B  to  within  this 
i-deg  accuracy.  However,  such 
close  follow-up  or  accuracy  can 
rarely  be  used  unless  the  motor  is 
stopped  quickly  (as  by  a  brake  on 
the  motor  shaft).  When  the  motor 
brings  the  slider  of  B  to  the  posi¬ 
tion  where  relay  1  drops  out  (there¬ 
by  removing  power  from  the 
motor),  the  motor  and  its  load  may 
coast  far  enough  to  move  the  slider 
of  B  beyond  the  slider  of  A  so  that 


relay  2  picks  up,  reversing  the 
motor.  This  may  cause  the  motor 
to  turn  back  and  forth,  although 
the  slider  of  A  is  not  being  moved ; 
this  hunting  action  must  be  stopped. 

If  potentiometer  R  is  now  ad¬ 
justed  to  raise  the  potential  of  its 
slider,  as  shown  in  Fig.  ID,  the 
slider  of  A  must  be  turned  a  greater 
amount  (such  as  2  deg)  before  the 
signal  voltage  of  T  is  large  enough 
to  force  the  grid  of  F,,  low  enough 
to  make  F„  pick  up  relay  1.  Simi¬ 
larly,  as  the  motor  drives  the  slider 
of  B  toward  the  same  position  as 
the  slider  of  A,  relay  1  may  drop 
out  while  the  slider  of  B  still  is 
2  deg  out  of  line.  This  permits  the 
coasting  motor  to  drive  the  load 
and  the  slider  of  B  through  an  ex¬ 
tra  2  or  3  deg  without  causing  V« 
to  pick  up  relay  2.  Advancing  the 
slider  of  R  thus  produces  a  larger 
neutral  or  dead  zone  within  which 
no  correction  occurs. 

If  the  motor  and  load  coast  far 
enough  to  move  the  slider  of  B 
through  3  deg  after  relay  1  drops 
out,  then  R  must  be  set  to  provide  a 
dead  zone  of  nearly  4  deg;  this 
limits  the  accuracy  to  plus  or  minus 
2  deg,  since  the  slider  of  A  may  be 


turned  2  deg  before  either  relay 
operates.  The  accuracy  of  any  fol¬ 
low-up  system  depends  on  the  width 
of  the  neutral  or  dead  zone  needed 
to  prevent  hunting. 

Selsyn  Control  of  Positioning 

In  place  of  potentiometers  A  and 
B  in  Fig.  1,  two  selsyns  may  be 
used  as  shown  in  Fig.  IE.  Three 
wires  connect  the  stationary  parts 
of  the  two  selsyns.  The  rotor  of 
selsyn  A  may  be  turned  through 
180  deg  by  the  position  controller 
dial ;  the  rotor  of  selsyn  B  is  driven 
by  the  load  shaft.  When  the  rotor 
of  B  is  exactly  in  line  with  the 
rotor  of  A,  no  voltage  is  delivered 
by  selsyn  B  to  transformer  T,  so  the 
motor  does  not  move  the  load.  If 
selsyn  A  is  turned  to  the  right, 
selsyn  B  produces  an  a-c  voltage 
at  T  that  may  turn  off  tube  Vu  and 
pick  up  relay  1;  the  motor  then 
drives  selssm  B  to  the  right,  de¬ 
creasing  this  a-c  voltage.  When 
selsyn  A  is  turned  to  the  left,  the 
voltage  produced  by  selsyn  B  is  of 
opposite  phase  and  turns  off  Vu, 
picking  up  relay  2 ;  the  motor  then 
drives  selsyn  B  to  the  left  until 
relay  2  drops  out. 
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ICopper  ioil-coated  phenolic  chassis 
is  starting  point  for  outo  sembly  oi 
battery-powered  oudio  amplilier 


2  Conductor  pattern  is  applied  in  acid- 
resistant  ink  by  silk-screening  or 
oilset  printing 


3  Chassis  alter  e.ching  away  un¬ 
wanted  metal  in  ferric  chloride 
solution  and  removing  resist 


Auto-Sembly  of  Miniature 


Thk  SYSTKM  of  miniature  circuit 
assembly  to  be  described  was 
evolved  as  a  result  of  several  Sijr- 
nal  Corps  study  programs,  aimed 
at  providinK  relief  from  the  pro¬ 
duction,  performance  and  mainten¬ 
ance  problems  attendant  on  hiphly 
compact  sub-miniature  evpiipment 
desitfiis.  The  system  desijrnated 
as  auto-sembly  borrows  the  very 
convenient  prefabricated  conductor 
pattern  of  printed  circuits,  and 
permits  rapid  and  effective  electri- - 
cal  combination  of  this  pattern 
with  conventional  quality  compon¬ 
ents  by  a  one-shot  solder  dip  jn'o- 
cess.  The  elements  of  auto-sembly 
are:  (ll  Formation  of  the  con¬ 
ductor  pattern;  (2)  selection  of 
components;  (8)  rapid  assembly; 
(4)  packaKinjr. 


By  S.  F.  DANKO 
and 

S.  J.  LANZALOTTI 

SifitKtl  Corps  Kiiffincf  ri»f;  Laboratories 
Fort  Monmouth,  AMr  h  rsrp 

Of  the  many  techniques  of  metal¬ 
lization  extant  today,  the  etching 
of  copper-faced  laminates  (electro¬ 
lytic  copper  foil  bonded  to  an  insu- 
latinK  base)  ))rovides  one  of  the 
most  convenient  means  of  pattern 
fabrication.  In  this  subtractive 
process,  a  resist  imaire  of  the  de¬ 
sired  conductor  pattern  is  printed 
or  otherwise  delineated  on  the  cop¬ 
per  foil  surface  and  the  laminate 
then  exposed  to  an  etchant.  The 
re.sist  material  protects  the  metal 
ajrainst  the  action  of  the  etchant 


during:  the  short  etching  period. 
The  Signal  Corps  Laboratories 
demonstrated  early  in  104!),  in  col¬ 
laboration  with  the  Ktched  Prod¬ 
ucts  Corp.  of  Long  Island,  that  the 
commercial  offset  presses  of  the 
etched  nameplate  industry  could  be 
readily  adapted  to  the  deposition  of 
such  resists  on  commercially  avail¬ 
able  foil  laminates  for  subsequent 
etching. 

The  photo-etch  techniipie  of  the 
graphic  arts  industry  was  equally 
well  adapted  to  such  resist  fabrica¬ 
tions,  iiarticularly  where  higher 
orders  of  definitions  or  reprinlu- 
cibility  were  desired.  Several  other 
metallizing  techniques,  including 
the  Mallory  pressed  powder  tech¬ 
nique  and  the  Franklin  Air-Loop 
stamping  piVK’ess,  are  also  compat- 


Mobllization  Advantages 

SAVES  LABOR  by  eliminating  mcnual  wiring,  which  ordinarily  requires  more  mon¬ 
hours  than  any  other  step  in  electronic  equipment  manufacture 

MINIMIZES  REJECTS  because  etched  wiring  is  absolutely  uniform  from  chassis 
to  chassis 

ELIMINATES  UNSOLDERED  JOINTS  bccouse  all  joints  are  made  simultaneously 
in  one  solder-dip  operation 

REDUCES  INSPECTION  TIME  because  mechanization  reduces  probability  of  errors 
practically  to  zero 

SPEEDS  ASSEMBLY  TIME  because  leads  of  components  are  simply  pushed  into 
holes,  with  no  hook  or  wrap-around  joints 

PERMITS  GREATER  MINIATURIZATION,  because  etched  wiring  takes  practically 
no  space  and  lends  itself  to  stacking  of  chassis  layers 

IMPROVES  RELIABILITY,  because  auto-sembly  practically  eliminates  short-circuits 
between  connections  and  leads 


FIG.  1 — Variation  of  power  factor  with 
frequency  for  tome  of  the  double-faced 
laminates  used  in  auto-sembiy.  Note 
variations  in  phenolics  from  three  dif¬ 
ferent  suppliers.  Melamine,  polystyrene, 
silicone  and  Teflon  materials  are  glass- 
fabric  or  glass-mat  loaded 
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4  Next  ilep  i<  punchinq  or  drilling  oi  C  Underside  oi  chassis  alter  compon-  C  Top  of  completed  chassis,  showing 

holes  through  which  leads  oi  com-  w  ents  are  mounted  and  assembled  by  w  layout  oi  tubes  and  components, 

ponents  are  inserted  irom  rear  one-shot  solder  dip  with  plug-in  terminals  at  right 


Military  Equipment 

i 


Production  of  wirin';  l>y  ai*i<l  etching  of  copper-faced  in.siilating  laminates  permits  rapid 
assemldy  of  higlwpiality  conventional  JAN  components  by  inserting  leads  in  punched 
liitles.  then  immersing  chassis  surface  in  molten  solder  to  make  all  joints  simultaneously 


ible  with  the  aiito-sembly  system 
since  they  yield  hijrh-conductivity 
patterns  which  are  amenable  to 
component  assembly  by  solder  dip- 

pintr- 

It  is  the  intention  of  this  presen¬ 
tation  to  emphasize  the  etched-foil 
techni(|ue  of  preparin;r  a  conductor 
pattern,  inasmuch  as  this  process 
lends  itself  excellently  to  iiattern 
fabrication  by  the  laboratory  de¬ 
signer  for  prototype  model  con¬ 
structions.  The  choice  of  a  process 
for  forminjr  the  pattern  for  produc¬ 
tion  depends  on  such  factors  as  the 
detail  rei|uired  in  the  pattern, 
quantities  involved,  toolinjr  costs, 
production  rate  and  delivery  time. 

Laminates 

The  physical  characteristics  of 
the  commercially  available  copi)er- 
faced  laminates  which  are  of  prime 
interest  for  auto-sembly  include 
bond  strenKth  of  the  foil  to  the 
laminate,  compatibility  of  this 
bond  with  the  temperature  shock 
conditions  which  it  will  experience 
durinK  solder  dippinj?.  dielectric 
constant,  power  factor,  arc  resist¬ 
ance  and  moisture  ab.sorption. 
Table  I  lists  in  a  general  way  some 
of  this  physical  data  for  compari¬ 
son  purposes,  and  Fig.  1  shows 


the  relation  of  los.ses  to  frequency 
for  .several  of  these  laminates.  It 
should  be  noted  that  the.se  loss 
curves  apply  where  the  ba.se  ma¬ 
terial  is  used  as  the  total  dielec¬ 
tric,  between  metallized  faces  on 
opposite  sides  of  the  material.  In 
the  usual  application,  where  ca¬ 
pacitances  between  adjacent  lines 
are  of  concern,  the  los.ses  are  sub¬ 
stantially  lower  than  indicated  since 
the  dielectric  is  part  air. 

The  laminates  are  also  available 


with  copper  on  both  sides  to  per¬ 
mit  fabrication  of  aligned  patterns 
on  both  faces.  Most  common  thick¬ 
nesses  of  copper  are  0.001S.5", 
O.OO.t"  and  0.005". 

Resists 

Within  the  design  laboratory, 
screening  of  the  resist  is  perhaps 
the  simplest  and  most  convenient 
method  of  printing  the  pattern 
prior  to  etching.  The  screens  them- 
.se*ves  may  be  prepared  by  any  of 


Table  I — Characteristics  oi  Copper-Faced  Laminates 


Reported 

Mois- 

Max. 

Laminate 

Chassis 

i  Bond 

App. 

Power 

ture 

Arc 

Oper- 

Strengths* 

Dielectric 

Factor 

Ab- 

Resist- 

ating 

(lb) 

Constant 

at  1  me 

sorption 
(24  hr) 

ance 

Temp. 

XXXP  Phenolic 
Melamine  - 

6  8 

3  5  5.5 

00 

04 

1.3  'c 

Poor 

125  C 

Glass  Fabric 

7  9 

6.8 

1.3  To 

2  0 

V  G 

135"C 

Silicone  - 
Glass  Fabric 
Teflon 

2  8 

— 

0.35rf 

0.3  <l 

VG 

200'C 

200'C 

Glass  Fabric 

3-7 

3.3 

0.10'^, 

0.3  % 

VG 

Polystyrene 

85  C 

Glass  Mat 

2-3 

— 

0  38'^( 

0.55S) 

— 

Glass  Fabric 

1  (Under  Development) 

Fair 

135  C 

*  Bond  strensths  •#«  by  putlin)  •  >cor«d  on«-inch  copp«f  »trip  v«rtic«llv  «w«y  from  th« 

UmifMtt  HMrfMt.  Th«  bond  strengths  v«fy  amon^  manufacturers  but  the  values  shown  indicate  the 
Seneral  ranse  of  values  measured  (The  bond  strength  of  copper-phenoltc  is  an  eiceptton,  beins 
representative  of  one  manufacturer's  item.) 
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Top  and  bottom  Tiews  of  auto-sembled  chassis  containing  phase-shift  oscillator, 
avc.  and  clipper-limiter  circuits  that  serve  as  a  unitized  packaged  plug-in  assembly 
for  a  complex  electronic  fault  locator.  Embedment  of  chassis  in  casting  resin  will 
provide  protection  against  moisture  and  give  rigidity  to  plug-in  terminals  at  left 


the  many  commercial  screening  or¬ 
ganizations  or  may  be  prepared 
within  the  laboratory  without  too 
much  art  or  effort .  For  most  gen¬ 
eral  line  work  for  conductors,  a 
screen  mesh  of  about  150  per  inch 
is  adecpiate. 

Satisfactory  resists  for  screening 
are  many,  but  synthetic  screening 
enamels  available  from  the  art  sup¬ 
ply  houses  have  been  particularly 
useful  in  this  application.  An  ex¬ 
ample  is  the  Synthetic  Screen 
Enamel,  series  1500,  any  color,  ob¬ 
tainable  from  the  Colonial  Process 
Supply  Co.,  New  York  City.  Re¬ 
sists  made  by  dissolving  asphaltum 
in  an  appropriate  vehicle  are  also 
convenient,  but  care  must  be  taken 
to  get  the  proper  screening  consist¬ 
ency.  The  synthetic  enamel  resists 
require  approximately  8  hours  to 


dry  (.overnight,  or  may  be  oven 
dried  in  a  few  hours). 

The  foil  laminates  with  the  resist 
patterns  may  Ije  etched  in  a  rocking 
tray  or  may  be  mounted  copper  face 
down  about  one-half  inch  over  the 
surface  of  the  etchant,  which  can 
then  be  agitated  by  bubbling  air 
violently  through  the  solution.  The 
recommended  etchant  for  copper  is 
a  50-percent  solution  of  ferric 
chloride.  This  will  etch  through  a 
1.35-mil  foil  in'about  5  to  7  minutes 
depending  on  the  freshness  and 
temperature  of  the  bath.  The  pat¬ 
terns  are  then  washed  in  running 
water,  following  which  the  enamel 
resist  can  be  removed  by  use  of  a 
thinner  or  by  light  abrasion.  Com¬ 
mercially  the.se  patterns  would  then 
be  processed  through  a  die  stamp¬ 
ing  operation  to  provide  the  neces¬ 


Detailed  view  ol  lolder-dipped  pattern. 
Fillets  at  termination  points  are  ob¬ 
tained  by  using  a  waxy  iiux.  Long  pro¬ 
truding  leads  go  between  components 
and  into  holes  in  next  layer 

sary  holes  through  the  pattern  at 
each  termination  point.  In  the  lab¬ 
oratory,  of  course,  these  perfora¬ 
tions  would  be  drilled  or  punched. 

Conductor  Characteristics 

The  thinner  copper  foils  have 
more  than  adequate  conductivity 
for  general  miniature  circuit  appli¬ 
cations,  as  indicated  in  Table  II.  A 
1.35-mil-thick  conductor  t^s-inch 
wide  on  a  representative  3  x  2-inch 
phenolic  plate  will  carry  over  3.5 
amperes  continuously  with  a  40-de¬ 
gree  C  maximum  temperature  rise 
of  the  conductor.  A  similar  3-mil- 
thick  conductor  under  the  same 
conditions  will  carry  over  5  am¬ 
peres.  A  studied  effort  has  been 
made  to  discourage  use  of  such 
ratings  as  fusing  currents,  peak 
current  capacity  and  similar  short- 
time  ratings  which  do  not  provide 
useful  information  for  a  designer’s 
guidance. 

For  general  conductor  aiiplica- 
tions  a  line  width  of  about  aS-inch 
is  recommended,  although  widths 
down  to  1  '64-inch  are  dipiied  con¬ 
sistently.  Experience  to  date  indi¬ 
cates  that  an  area  of  metal  equiva¬ 
lent  to  about  a  iV-inch-diameter 
circle  at  each  junction  point  is 
desirable  since  a  well-formed  and 
substantial  fillet  of  solder  will  then 
be  built  up.  Spacing  of  lines,  in 
general,  should  be  kept  at  least 
at  rfa-inch  unless  otherwise  de¬ 
manded  by  pattern  layout. 

On  phenolic  surfaces,  the  peak 
flash-over  voltages  at  room  ambient 
conditions  with  no  coating  protec¬ 
tion  over  the  A-inch  pattern  spac- 
ings  were  about  1,800  v.  This 
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Experimental  iiTe-itaqe  impedance-coupled  i-i  ampIUier  having  hecrt-diuipating 
metal  back  plate  and  indWidual  metal  tube  envelopes  ior  conducting  tube  heat 
to  the  plots 


A-inch  spacing  has  been  used  con¬ 
sistently  on  300-v  d-c  circuits,  with 
no  failures  recorded.  In  this  re¬ 
spect,  the  desirable  arc  resistance 
features  of  some  of  the  laminates 
are  strong  points  in  their  favor. 
With  this  spacing,  insulation  re¬ 
sistances  well  over  100,000  meg¬ 
ohms  under  ambient  room  condi¬ 
tions  are  measured  between  3-inch- 
long  copper  lines  on  phenolic  with 
no  protective  finishes  applied. 

The  distributed  capacitance  be¬ 
tween  lines  is  significant  and  can¬ 
not  be  ignored  at  the  higher  fre¬ 
quencies.  On  XXXP  phenolic,  this 
capacitance  is  of  the  order  of  1  (ipf 
per  inch  for  A-inch  spacing  and 
0.7  a^if  per  inch  for  4-inch  spacing. 
These  values  will  be  lower  for  the 
lower  dielectric  constant  materials. 
Proper  pattern  layout  will  allow 
use  of  very  short  sections  of  r-f 
conductors,  and  it  has  been  conven¬ 
ient  at  times  to  run  short  ground 
lines  between  two  critical  conduc¬ 
tors  to  reduce  this  electrostatic 
coupling  to  a  still  lower  figure. 

Although  the  inherent  power  fac¬ 
tor  of  such  materials  as  phenolic 
is  fairly  high,  the  effective  power 
factor  is  considerably  better  in¬ 
asmuch  as  the  dielectric  of  the 
distributed  capacitance  is  part  air 
and  part  insulating  material.  As  a 
generality,  this  pattern  capacitance 
can  be  said  to  be  comparable  in 
magnitude  to  that  which  may  be 
encountered  in  conventionally  wired 
compact  assemblies,  but  with  the 
advantageous  feature  of  being  iden¬ 
tical  from  pattern  to  pattern. 

The  commercial  offset  press  proc¬ 
ess  can  yield  line  work  of  the  order 


of  8  to  10  mils  in  width  as  a  matter 
of  routine  production.  The  photo¬ 
etch  technique  yields  conductor 
widths  down  to  about  4  mils 
without  premium  charges.  These 
higher  definitions  are  useful  in  de¬ 
lineating  the  precise  geometry  re¬ 
quired  of  spiral-formed  coils  such 
as  have  been  used  in  television  tun¬ 
ers  and  high-frequency  i-f  coil  pat¬ 
terns. 

It  is  recommended  that  the  fin¬ 
ished  copper  patterns  be  silver-sur¬ 
faced  by  dip  plating  (which  yields 
a  satisfactory  flash  coat)  or  by  di¬ 
rect  plating  to  eliminate  oxidiza¬ 
tion  of  the  metal  on  long  storage 
with  the  subsequently  increased  dif¬ 
ficulties  of  cleaning.  The  commer¬ 
cial  etching  houses  will  supply  such 
surfacing  as  a  matter  of  normal 
production  processing. 


Table  II  —  Resistances  oi  Etched 
Copper-Foil  Conductors 


Line 

Width 

(inches) 

Ohms  pet  Inch  at  20‘’C  for 
100%  Conductivity  Copper 

0.00135'  0  003'  0.005' 

Thick  Thick  '  Thick 

1  '100 

0.050  0.023  0.014 

1  64 

0  032  0  015  0.0087 

1/32 

0  016  0.007  0.0043 

3  64 

0.01 1  0.005  0.0029 

1/16 

0.008  0.0035  0.0022 

3/32 

0.0054  1  0.0024  |  0.001 5 

1/10 

0.0050  0.0022  j  0.001 4 

1  8 

0.0040  0.0018  0.0011 

5/32 

0.0032  !  0.001 5  i  0.0009 

3/16 

0.0027  1  0.0012  0.0007 

1/4 

0.0020  i  0.0009  0.00055 

3/8 

0.001 3  0.0006  0.00037 

Copper  has  been  mentioned  ex¬ 
clusively  as  the  conductor  material 
because  of  commercial  availability 
of  the  copper-surfaced  laminate. 
However,  some  of  the  etching 
sources  which  do  their  own  lami¬ 
nating  have  prepared  patterns  of 
brass,  silver,  iron,  aluminum, 
bronze  and  even  spring-tempered 
steel  for  special  purposes.  Some  of 
these  metals  have  proven  particu¬ 
larly  useful  in  delineating  patterns 
for  switches.  It  should  be  men¬ 
tioned,  too,  that  these  laminators- 
etchers  can  supply  embossed,  flush 
or  subsurfaced  patterns  for  special 
purposes  or  provide  upset  metal 
nodules  on  the  patterns  where  re¬ 
quired  for  switch  contact  points. 

Components 

Auto-sembly  requires  that  the 
components  have  stiff  protruding 
terminations,  preferably  of  a  radial 
type,  such  that  the  component  can 
be  conveniently  inserted  into  its 
designated  place  on  the  insulated 
side  of  the  chassis.  Resistors,  capa¬ 
citors  or  other  components  having 
axial  leads  can  have  these  leads 
cut  and  shaped  by  jigging  machines 
built  for  this  purpose.  The  pro¬ 
duction  arrangement  can  be  such 
as  to  have  the  operator  hold  the 
conventional  component  momen¬ 
tarily  in  the  jig  for  shaping  and 
then  in  the  next  motion  insert  it 
into  place  on  the  pattern.  The  al¬ 
ternate  proposition  would  be  to  sup¬ 
ply  the  operator  with  pre-jigged 
components.  Components  where 
stiff  protruding  terminations  are 
desired  include  termination  devices 
such  as  sockets,  connectors  and  re¬ 
ceptacles.  Current  Signal  Corps  de¬ 
velopments  aim  to  provide  such  elec¬ 
tro-mechanical  devices  that  are  par¬ 
ticularly  adapted  to  auto-sembly  or 
other  card-type  systems. 

Most  conventional  components 
can  be  readily  adapted  to  auto-sem¬ 
bly  mountings.  The  use  of  conven¬ 
tional  components  is  considered  a 
desirable  and  realistic  approach  in 
this  miniaturization  technique. 
The  designer  has  available  for  his 
choice  not  only  the  variety  of  com¬ 
ponents  but  also  the  full  range  of 
tolerances,  electrical  characteris¬ 
tics  and  physical  sizes  in  the  estab¬ 
lished  quality  lines  of  JAN  or  com¬ 
mercial  components.  There  are  no 
special  skills  imposed  on  the  assem- 
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bier  of  the  equipment  such  as  would 
be  required  if  he  were  to  deposit 
or  print  his  own  resistors  or  capaci¬ 
tors.  The  fabrication  of  such  de¬ 
posited  components  is  still  a  highly 
specialized  art.  Where  economic  or 
performance  advantages  can  be 
realized  in  any  fabrication  through 
the  use  of  these  printed  circuit  ag¬ 
gregates,  then  such  groupings  of 
deposited  components  (such  as 
Couplates,  Bulplates  and  multi¬ 
value  capacitors)  can  be  treated 
like  any  other  component  for  auto- 
.sembly. 

Assembly 

The  u.se  of  the  one-.shot  solder- 
dip  technique  has  been  particularly 
convenient  in  the  fabrication  of 
highly  miniaturized  as.semblies.  In 
this  operation  the  insulating  base, 
with  the  fluxed  pattern  on  the 
underside  and  the  components 
mounted  on  the  topside,  is  momen¬ 
tarily  dipped  in  a  eutectic  solder 
bath  (63  percent  tin,  37  percent 
lead)  maintained  at  about  450  F. 
The  period  of  dip  recommended  is 
of  the  order  of  two  or  three  sec¬ 
onds,  but  this  time  may  be  in¬ 
creased  if  large  areas  of  copper  are 
left  on  the  pattern  for  shield  pur¬ 
poses  or  as  heat  radiation  surface.s". 
Periods  of  dip  as  high  as  ten  sec¬ 
onds  have  been  made  without  dela¬ 
mination  or  deleterious  effects  on 
such  base  materials  as  phenolic. 
Teflon  or  silicone. 

The  success  of  the  solder  dip  pro¬ 
cedure  is  particularly  dependent  on 
the  flux  u.sed  ju.st  prior  to  .solder 
dipping.  The  following  formula¬ 
tion  has  been  found  successful:  1 
part  Glyco  Wax  No.  S932  made  by 
the  Gl.vco  Corp.,  Brooklyn,  N.  Y. ;  1 
part  Kester  No.  1015  (activated 
rosin  in  alcohol  flux)  made  by  the 
Kester  Solder  Co.,  Newark,  N.  J. ;  1 
part  toluene  (more  toluene  may  be 
added  if  a  thinner  consi.stency  is 
desired).  The  bath  should  be  kept 
warm  during  u.se  (about  110  F). 
The  flux  itself  may  be  applied  by 
dipping  the  pattern  side  momen¬ 
tarily  in  the  flux  or  by  brushing  the 
flux  over  the  pattern. 

It  is  important  that  the  pattern 
be  removed  from  the  surface  of  the 
solder  bath  with  a  sidewise  lifting 
motion.  This  technique  yields  a  sol¬ 
dered  pattern  with  well-formed  fil¬ 
lets  at  each  termination  point  and 
a  more  or  less  hemispherical  cross- 


One-watt  audio  amp!iiier  with  portion 
o!  metal  heat-dissipatinq  container  cut 
away  to  show  use  of  folded  circuit. 
Co.'n:po.')enU  are  auto-sembled  on  flex¬ 
ible  Teflon  chassis  that  is  rolled  up  and 
inserted  in  container,  then  cast  in  resin. 
Subminiature  tubes  fit  into  machined 
holes  in  sol'd  metal  end  of  container 

section  of  solder  on  the  conductor 
lines.  The  pick-up  of  solder  on  the 
conductor  lines  is  extraneous  and 
incidental  to  the  process  but  it  does 
add  to  the  total  conductivity  of  the 
conductors.  One  manufacturer 
on  a  priKluction  line  basis  has 
evolved  a  variation  of  this  tech¬ 
nique  wherein  his  .solder  dip  proce¬ 
dure  deposits  mechanized  solder 
only  at  the  termination  points,  a 
desirable  process  from  the  point  of 
view  of  solder  economy. 

Packaging 

Packaging  includes  ruggediza- 
tion,  moisture  protection,  adequate 
heat  transfer  and  provision  of  con¬ 
nective  components  such  as  may  be 
required  for  plug-in  u.se.  U.se  of 
right-angled  connectors  provides  a 


convenient  means  of  integrating  a 
connector  quickly  to  the  pattern 
since  such  a  connector  is  treated  as 
any  other  component  in  the  course 
of  the  assembly  operation. 

Although  stiff  laminates  have 
been  discus.sed  up  to  now,  flexible 
laminates  have  been  used  as  the 
chassis  for  the  pattern  in  making 
folding  circuits.  Assemblies  on 
thin  sheet  Teflon  glass  laminates 
and  on  silicone  rubber  (thicknesses 
of  3  to  10  mils)  have  been  auto- 
sembled  and  then  folded  and  in¬ 
serted  into  capsules. 

Conclusions 

The  complete  and  detailed  cov¬ 
erage  of  all  aspects  of  the  auto- 
.sembly  .system  have  not  been  pre¬ 
sented  here  becau.se  of  the  volumin¬ 
ous  nature  of  an  exhaustive  treat¬ 
ment  of  the  subject.  It  can  be 
shown,  for  example,  that  .sections 
of  auto-sembly  circuitry  can  be 
decked  by  providing  completed 
solder-dipped  auto-sembled  sections 
with  stiff  swaged-on  protruding 
connectors  which  can  be  inserted 
into  place  on  another  deck  and  then 
solder-dipped  into  place.  Cross¬ 
overs  can  be  made  b.v  e.veletting 
and  subsequent  .spot-soldering  on 
double-faced  laminates,  or  by  use 
of  staple-shaped  wires  as  compo¬ 
nents. 

The  information  as  presented  has 
been  intended  to  show  some  of  the 
more  basic  concepts  and  techniques 
of  auto-.sembly  and  the  major  con¬ 
siderations  which  govern  its  cur¬ 
rent  applications  in  .service  and 
commercial  equipment  application. 
The  use  of  the  etched  pattern  and 
the  auto-sembly  system  of  integra¬ 
tion  both  provide  effective  tools 
which  are  not  necessarily  limited  to 
electronic  circuit  fabrication.  The.se 
patterns,  for  example,  are  used  in 
the  preparation  of  heaters,  Fara¬ 
day  shields,  switching  devices,  and 
in  one  instance  even  for  forming 
low  value  bypass  capacitors.  Auto- 
sembly  is  being  used  in  new  mili¬ 
tary  equipment  designs  and  is  cur¬ 
rently  applied  commercially  to 
repetitive  types  of  circuits  such  as 
are  used  in  counters.  The  extra¬ 
polation  of  auto-sembly  to  other 
applications  is  dependent  almost 
entirely  on  the  imagination  of  de¬ 
signers  familiar  with  the  capabili¬ 
ties  of  these  tools. 
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Automatic  TV  Sync  Lock 


Facilities  for  special  effects  can  l>e  applied  to  an  incoming  video  signal  from  a  remote 
point,  such  as  a  network  broadcast.  The  local  sync  generator  is  synchronized  to  the  remote 
with  horizontal  afc  control  and  phase-correction  control  of  the  vertical  interval 


By  L.  M.  LEEDS 

ElectronicB  Hr  part  men  t 
General  Electric  Company 
ifyracuae.  Sew  York 


Television  proKramminK  re- 
<iuirements  continually  demand 
increased  versatility  on  the  part  of 
the  technical  facilities. 

Equipment  is  available  to  i)er- 
form  various  special  effects  such 
as  montaye,  superposition,  lap, 
fade  and  wipe  dissolve,  as  lony  as 
all  proyram  material  is  obtained 
from  studio  and  film  channels  ref¬ 
erenced  to  the  same  synchroniziny 
yenerator.  The  application  of  these 
local  technical  facilities  to  proyram 
material  oriyinatiny  at  a  remote 
point  necessitates  that  the  local 
.synchroniziny  yenerator  be  .syn¬ 
chronized,  both  in  fre<iuency  and 
phase,  with  the  mixed  sync  of  the 
composite  remote  siynal.  A  sync 
lock  unit  performs  this  .synchroniz¬ 
iny  function. 

With  a  sync  lock  system  a  pic¬ 
ture  siynal  cominy  in  from  a  re¬ 
mote  point  of  oriyination,  such  as 
the  siynal  from  a  network,  an  off- 
the-air  receiver,  a  satellite  studio, 
or  a  remote  pickup,  can  be  treated 
and  handled  just  as  thouyh  it  oriy- 
inated  in  an  adjoininy  local  studio. 
All  of  the  special  effects  facilities 
can  be  applied  to  this  remote  siy¬ 
nal. 

For  example,  local  commercials 
can  be  surreptitiously  inserted  into 
a  network  show  of  a  nationally  ad¬ 
vertised  product.  On  a  local  remote 
pickup  it  is  not  necessary  to  trans¬ 
port  extensive  additional  equip¬ 
ment  to  the  pickup  point  or,  alter¬ 
natively,  to  switch  composite  video 
siynal  to  the  local  sync  generator, 
with  a  flapping  disturbance,  for 
each  commercial  or  local  program 
in.sertion. 


A  remote  siynal,  either  from  the 
network  or  off  the  air,  frequently 
exhibits  bad  spikiny  of  the  front 
porch,  sync  distortion,  obliteration 
of  the  sync  by  noise  or  improper 
front-porch  width.  With  an  ade¬ 
quate  sync  lock  system  such  a  di.s- 
torted  composite  remote  siynal  can 
be  reconstructed  with  clean  sync. 

The  sync  lock  must  provide  solid 
and  undisturbed  .synchronization  of 
the  local  sync  generator.  Addition¬ 
ally,  it  must  provide  front-porch 
width  adjustment,  remotely  con¬ 
trolled  from  the  station  video  con¬ 
trol  position,  so  that  the  time  phase 
between  remote  signal  blanking 
and  reintroduced  local  sync  can  be 
matched  quickly  to  the  local  .system 
setup.  For  maximum  utility  the 
.sync  lock  should  be  automatic  in 


operation  and  free  from  critical 
adjustment  such  as  clipping  level 
controls.  A  sync  lock  unit  which 
meets  these  requirements  has  been 
developed. 

Locking  Method 

Synchronization  of  the  a.s.soci- 
ated  local  .sync  generator  to  the  re¬ 
mote  sync  yenerator  is  accom¬ 
plished  by  automatic  frequency 
control  of  the  master  oscillator  of 
the  local  syne  generator  and  auto¬ 
matic  phase-correction  control  of 
the  vertical  interval.  Since  the  re¬ 
mote  signal  is  composite  video  and 
sync,  as  obtained  from  a  network 
connection  or  from  an  off-the-air 
receiver,  it  is  necessary  to  .separate 
out  the  video  and  retain  the 
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skimmed  sync  for  use  as  the  input 
remote  mixed  s>tic  signal.  Skim¬ 
ming  of  the  sync  is  normally  ac¬ 
complished  through  the  use  of  a 
stabilizing  amplifier. 

The  basic  functions  of  the  vari¬ 
ous  portions  of  the  sync  lock  are 
shown  in  Fig.  1.  There  are  only 
two  operational  controls,  both  of 
which  are  most  conveniently  lo¬ 
cated  at  the  video  control  position 
of  the  station.  These  controls  are 
the  sync  lock  remote-local  with 
push-button  switch  and  the  front- 
porch  WIDTH  adjustment  for  the 
sync  lock. 

Horizontal  AFC 

The  horizontal  afc,  V„  performs 
the  function  of  automatic  fre¬ 
quency  control  of  the  master  oscil¬ 
lator  of  the  local  sync  generator. 
It  utilizes  a  sawtooth  waveform, 
derived  from  the  local  horizontal 
drive,  and  a  narrow  pip  derived 
from  the  horizontal  sync  of  the  in¬ 
coming  remote  sync  signal. 

The  narrow  pip  allows  the  in¬ 
stantaneous  value  of  the  sawtooth 
voltage  occurring  at  the  time  of  the 
pip  to  charge  the  output  capacitor 
of  the  afc.  This  voltage  controls 
the  frequency  of  the  master  oscil¬ 
lator  of  the  sync  generator.  If  this 
o.scillator,  and  hence  the  repetition 


rate  of  the  sawtooth,  is  not  at  the 
correct  frequency  the  subsequent 
pips  will  alter  the  d-c  output  volt¬ 
age  of  the  afc,  thus  changing  the 
oscillator  frequency. 

The  phase  relations  of  the  afc, 
the  d-c  control  voltage  and  the  os¬ 
cillator  frequency  are  such  as  to 
adjust  the  frequency  so  that  the 
pip  will  always  occur  at  the  same 
voltage  level  point  on  the  fast  part 
of  the  sawtooth.  Any  attempt  on 
the  part  of  the  oscillator  to  change 
frequency  is  immediately  counter¬ 
acted  by  a  change  in  the  d-c  con¬ 
trolling  voltage  in  a  direction  to 
correct  the  frequency  change. 

The  narrow  pips  at  horizontal 
rate,  to  feed  the  horizontal  afc,  are 
derived  from  the  incoming  remote 
skimmed  sync.  They  are  main¬ 
tained  synchronous,  even  though 
the  input  sync  may  be  badly  dis¬ 
torted  by  noise,  by  the  utilization 
of  a  closed-loop  sync  afc  system. 
These  circuits  are  analogous  to  the 
horizontal  sync  circuits  used  in  a 
modern  receiver.  In  this  adapta¬ 
tion  the  sync  afc  is  a  pair  of  diodes, 
a  part  of  V',,  and  associated  circuits. 

Filter  circuits  are  employed  to 
stabilize  the  afc  and  to  prevent 
frequency  modulation  of  the  gener¬ 
ated  narrow  pip,  output  of  V,„ 
caused  by  the  disturbing  action  of 


the  equalizing  pulses  and  serrated 
pulses  occurring  during  the  verti¬ 
cal  interval.  The  d-c  output  of  the 
sync  afc  controls  the  effective  re¬ 
sistance  of  the  oscillator  control 
tube,  Vu.  Change  in  this  effective 
resistance  controls  the  frequency  of 
the  syn  oscillator,  V„. 

Although  this  is  a  sine-wave  os¬ 
cillator,  the  circuit  arrangement  is 
such  as  to  generate  a  sawtooth 
waveshape  at  the  plate  and  this  is 
fed  back  to  the  sync  afc.  Also,  the 
sawtooth  is  differentiated  in  the 
grid  of  V’,*  and  amplified,  thus 
forming  the  narrow  pip  signal  re¬ 
quired  to  feed  the  horizontal  afc. 

The  sawtooth  waveshape  for  the 
afc  is  generated  in  Vu  and  is  syn¬ 
chronous  with  the  local  sync  gener¬ 
ator  horizontal  drive.  The  d-c  axis 
for  this  a-c  voltage  is  set  by  the  afc 
reference  voltage,  the  value  of 
which  is  determined  by  the  particu¬ 
lar  sync  generator  with  which  the 
sync  lock  is  associated. 

The  time  duration  of  the  fast 
part  of  the  sawtooth  is  determined 
by  the  width  of  the  pulse  gener¬ 
ated  in  the  one-shot  multivibrator, 
V'„  and  is  adjustable  over  a  suitable 
range  by  the  front-porch  width 
control. 

Front-Porch  Width 

The  multivibrator  pulse,  the 
length  of  which  determines  the 
front-porch  width,  is  initiated  by 
the  leading  edge  of  the  local  hori¬ 
zontal  drive  input  signal.  Since  the 
width  of  the  multivibrator  pulse  is 
controlled  by  a  d-c  voltage,  a  very 
simple  remote  control  of  the  front- 
porch  width  is  obtained. 

The  way  in  which  an  incorrect 
front-porch  width  on  the  incoming 
remote  sync  is  corrected  through 
the  front-porch  width  adjustment, 
where  the  system  is  operated  with 
reintroduced  local  sync  on  remote 
blanking,  is  shown  in  the  phase  re¬ 
lations  diagrams  of  Fig.  2. 

Figure  2  shows  the  conditions 
when  the  remote  sync  has  a  narrow 
front-porch  width.  For  illustration, 
remote  blanking,  sync,  and  front- 
porch  are  assumed  as  11,  4.8,  and 
0.5  microseconds  respectively.  The 
narrow  pip  signal,  output  of  r„,  is 
shown  as  being  one  microsecond  de¬ 
layed  from  the  leading  edge  of  re¬ 
mote  sync.  This  delay  of  about  one 
microsecond  was  designed  into  the 


FIG.  2 — Time-phaie  relation*  whan  correcting  narrow  and  wide  front  porch  on 
incoming  remote  «ync 
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sync  afc  to  obtain  the  most  effec¬ 
tive  range  of  front-porch  width  ad¬ 
justment. 

If  the  afc  reference  voltage  has 
been  centered  with  respect  to  the 
local  sync  generator  master  oscil¬ 
lator  control  voltage,  the  sawtooth 
voltage,  output  of  will  straddle 
the  narrow  pip  signal  equally  in 
time  as  shown.  This  fast  part  of 
the  sawtooth  was  caused  by  the 
multivibrator  pulse  which,  in  this 
example,  was  set  to  be  3  microsec¬ 
onds  in  length.  Since  the  leading 
edge  of  local  horizontal  drive  initi¬ 
ated  the  multivibrator  pulse,  and 
since  local  sync,  as  determined  in 
the  syne  generator,  is  assumed  as 
2.3  microseconds  later,  reintro¬ 
duced  local  sync  will  time-phase 
with  remote  horizontal  blanking  as 
a  front-porch  width  of  2.3  micro¬ 
seconds. 

When  the  incoming  remote  sync 
has  a  wide  front  porch,  correction 
is  obtained  by  setting  the  front- 
porch  width  adjustment  so  that  the 
multivibrator  generates  a  long 
pulse,  as  also  shown  in  Fig.  2.  In 
this  illustration  the  front-porch 
width  on  the  incoming  remote  sync 
is  assumed  as  4  microseconds.  By 
setting  the  length  of  the  pulse  to 
10  microseconds  the  time  phase  of 
local  horizontal  drive  and  local  sync 
will  be  shifted  so  that  reintroduced 
local  sync  will  again  be  corrected 
to  2.3  microseconds.  Thus  the 
width  of  the  multivibrator  pulse 
serves  to  alter  the  time  phase  of  the 
local  sync  generator  relative  to  the 
remote  sync  and  blanking,  hence 
providing  front-porch  width  con¬ 
trol. 

Vertical  Phase  Correction 

Automatic  phase  correction  of 
the  vertical  interval  is  obtained  by 
the  comparison  in  time  phase  of 
pulses  corresponding  to  the  ser¬ 
rated  intervals  of  the  local  and  re¬ 
mote  sync.  When  these  pulses  are 
not  in  time  coincidence,  that  corres¬ 
ponding  to  the  local  is  used  to  sus¬ 
pend  or  hold  the  count  down  be¬ 
tween  the  twice-horizontal  rate 
pulses  and  the  counted-down  field 
rate  pulse  of  the  local  sync  gener¬ 
ator  by,  presumably,  four  half-lines 
each  field.  This  suspension  of  count 
continues  in  subsequent  fields. 

As  the  correction  approaches 
finality,  the  pulses  from  the  remote 


and  local  start  to  overlap.  A  por¬ 
tion  of  the  positive-going  local  pulse 
disappears  in  the  negative-going 
remote  pulse,  thus  reducing  the 
number  of  suspended  counts.  When 
the  phase  is  fully  corrected  to  coin¬ 
cide  with  the  correct  field,  the  cor¬ 
recting  signal  has  been  cancelled. 
Since  at  the  time  of  initiating  sync 
lock  the  vertical  phases  of  the  local 
and  remote  are  perfectly  random, 
it  works  out  that  the  most  probable 
value  for  the  time  of  vertical  pull-in 
is  1.1  seconds.  Horizontal  pull-in 
is  practically  instantaneous,  a  mat¬ 
ter  of  only  a  few  horizontal  lines. 

In  obtaining  the  vertical  rate 
pulses  corre.sponding  to  the  ser¬ 
rated  intervals,  the  mixed  sync  in 
both  local  and  remote  channels  is 
integrated  and  then  sliced.  The 
slicing  operation  is  equivalent  to  a 
simultaneous  top  and  bottom  clip¬ 
ping  and  is  accomplished  with  cir¬ 
cuits  which  require  no  clipping 
level  controls,  nor  are  any  provided. 
Slicing  is  precise  and  independent 
of  the  channel  input  voltage  be¬ 
tween  the  design  levels  of  3.5  to  8 
volts. 

Slicing  on  the  local  channel  is 
done  at  a  higher  level  on  the  inte¬ 
grated  pulse  than  on  the  remote 
channel,  thus  assuring  that  the 
local  pulse  will  always  be  slightly 
narrower  than  the  remote  pulse  so 
that,  in  the  subtraction  amplifier, 
the  positive-going  local  pulse  will 
always  completely  disappear  in  the 
negative-going  remote  pulse  when 
phase  coincidence  is  obtained. 

The  General  Electric  Sync  Lock 
Type  TV-30-A  was  designed  to 


operate  in  conjunction  with  syn¬ 
chronizing  generators  of  both  GE 
and  RCA  manufacture.  Operation 
with  other  sync  generators  has  not 
been  fully  investigated. 

System  Considerations 

In  system  operation  with  a  sync 
lock,  especially  when  a  station  has 
only  one  sync  generator,  considera¬ 
tion  should  be  given  to  the  time  re¬ 
quired  for  the  local  sync  generator 
to  get  back  to  local  power  line  lock 
when  it  is  desired  to  leave  the 
remote  signal.  This  situation 
should  be  anticipated  at  the  termi¬ 
nation  of  a  remote  program  since 
network  sync  may  be  opened  as  a 
result  of  repatching  of  the  .‘<ystem. 

The  time  requirement  is  dependent 
upon  the  design  of  the  sync  gener¬ 
ator  and  has  nothing  to  do  with 
the  sync  lock.  Sync  generator  GE 
type  PG-2-B,  which  employs  a  com¬ 
paratively  rapid  afc,  is  especially  I 

adaptable  to  a  .sync  lock  system 
since  pull-in  time  to  local  power  line 
lock  can  normally  be  accomplished 
during  the  switching  time  from  re¬ 
mote  to  local  picture. 

Consideration  also  should  be 
given  to  the  local  film  projector  to 
obtain  maximum  flexibility  and 
utilization  of  a  sync  lock  system. 

When  the  special  effects  are  to  be 
applied  between  a  remote  program 
and  local  movie  film,  it  is  necessary 
that  the  projector  be  completely 
synchronized  to  the  local  .sync  gen¬ 
erator  rather  than  to  the  power 
line.  Such  projectors  are  now 
available  thereby  making  possible  a 
completely  synchronized  system. 
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CROWDED-BAND 

Transmitter-receiver  combination  operates  in  148  to  174-mc  ranjje.  Receiver  uses  triple- 
tuned  i-f  transformers  to  minimize  adjacent-channel  interference  and  controlled  r-f  gain 
to  minimize  intermodulation  interference.  Field  test  results  are  given 


The  ever-increasing  use  of  the  break-throujfh  of  adjacent  channel 
channels  in  the  148  to  174-mc  sijrnal  reachinR  the  discriminator 
range  has  brought  with  it  many  although  greatly  attenuated;  and 
equipment  design  problems.  The  noise  interference  produced  by  on- 
solution  of  these  problems  has  led  fre<iuency  noi.se  sidebands  radiated 
to  the  development  of  many  im-  by  the  adjacent  channel  transmit- 
provements  in  receivers  and  trans-  ter. 

mitters.  The  design  of  equipment  Desensitization  is  minimized  by 
capable  of  performing  .satisfactor-  keeping  the  gain  ahead  of  the  se- 
ily  under  present-day  crowded-band  lectivity  determining  stages  (usu- 
conditions  is  further  complicated  ally  low  i-f  stages)  as  low  as 
by  the  requirements  of  simplicity,  possible  consistent  with  good  sensi- 
reliability  and  ea.se  of  serviceability,  tivity.  With  good  design  desensiti- 
_  ...  zation  effects  can  be  kept  small  com- 

Types  of  Interference  interference. 

There  are  two  general  types  of  Modulation  break-through  can 
interference  that  are  especially  be  reduced  until  it  is  less  than  the 
troublesome  to  mobile  equipment  noise  interference  by  adequate  i-f 
operating  in  this  range.  These  are  selectivity.  Noise  interference, 
adjacent-channel  interference  and  which  is  a  characteristic  of  the 
intermodulation  interference.  These  transmitter  and,  therefore,  unaf- 
two  types  are  quite  different,  both  fected  by  receiver  design,  will  then 
in  their  nature  and  in  the  measures  be  the  limiting  factor  in  adjacent- 
that  must  be  taken  to  minimize  channel  interference.  A  study  of 
them.  the  various  ways  of  achieving 

Adjacent-channel  interference  the  required  selectivity  showed  that 
caused  by  the  presence  of  a  strong  triple-tuned  low  i-f  stages  in  a 
signal  on  the  next  channel  60  kc  double  superheterodyne  circuit  re- 
off,  takes  three  forms,  de.sensitiza-  suited  in  the  most  efficient  use  of 
tion  or  reduction  of  gain  due  to  self-  tuned  circuits,  the  fewe.st  number 
bias  being  developed  on  the  grids  of  tubes,  and  the  simplest  circuitry, 
of  the  i-f  amplifiers  or  mixers; 


I 


Uppar  compartment  oi  i-i  transformer  assembly  houses  primary  and  tertiary  windings. 
Secondary  winding  is  housed  in  lower  compartment 


suits  from  the  generation  of  a  car¬ 
rier  by  two  signals  spaced  w  chan¬ 
nels  and  2n  channels  from  the  sig¬ 
nal  frequency,  where  n  is  any  in¬ 
teger.  This  kind  of  interference 
results  from  components  generated 
in  the  r-f  tubes  and  appears  as  an 
on-frequency  high  i-f  signal.  Any 
circuitry  after  the  first  mixer  will 
have  equal  effect  on  the  desired  sig¬ 
nal  as  well  as  the  interference. 

The  steps  that  can  be  taken  to 
change  the  intermodulation  char¬ 
acteristics  of  a  receiver  are  limited, 
particularly  with  regard  to  that 
produced  by  the  adjacent  and  the 
alternate  channel  signals.  WTth 
choke  channel  spacings  the.se  sig¬ 
nals  pass  through  an.v  practical  1.50- 
mc  circuits  virtually  unattenuated. 
It  takes  a  resonant  circuit  with  a  Q 
of  the  order  of  2,000  to  .'1,000  to 
produce  any  appreciable  attenua¬ 
tion.  This  can  be  accomplished 
with  a  well-designed  cavity  re.so- 
nator  but  it  is  impractical  as  the 
cavity  is  larger  than  the  whole  mo¬ 
bile  unit  and  costly  to  build.  Some 
improvement  in  intermodulation 
attenuation  can  be  realized  by  using 
only  enough  r-f  gain  to  obtain  the 
required  .sensitivity,  because 
changes  in  r-f  gain  will  have 
greater  effect  on  the  intermodula¬ 
tion  product  than  on  the  desired 
signal.  It  is  more  effective  to  re¬ 
duce  the  gain  of  the  first  r-f  stage 
than  that  of  the  second.  For  areas 
in  which  the  desired  signal  is 
greater  than  the  level  required  to 
produce  20-db  quieting,  it  is  ad¬ 
vantageous  to  use  automatic  gain 
control  to  reduce  the  r-f  gain. 

In  any  receiver  it  is  important 
to  have  enough  .selectivity  to  insure 
that  the  adjacent-channel  perform¬ 
ance  is  at  least  equal  to  the  inter¬ 
modulation  performance.  Freedom 
from  intermodulation  interference 
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at  a  given  point  is  valueless  if  ad¬ 
jacent-channel  breakthrough  occurs. 
In  a  practical  design,  it  is  often  ad¬ 
vantageous  for  the  adjacent-channel 
performance  to  exceed  the  inter¬ 
modulation  performance,  for  inter¬ 
ference  from  the  latter  requires 
simultaneous  operation  of  both  in¬ 
terfering  stations,  and  therefore  in 
many  applications  will  occur  only  a 
fraction  of  the  time  the  adjacent- 
channel  station  is  on  the  air. 

Receiver  Design 

The  receiver  whose  block  dia¬ 
gram  is  shown  in  Fig.  1  was  de¬ 
signed  in  accordance  with  the  con¬ 
siderations  mentioned  above.  It 
has  been  thoroughly  field  tested  to 
prove  its  ability  to  operate  under 
conditions  of  severe  adjacent-chan¬ 
nel  and  intermodulation  interfer¬ 
ence  resulting  from  the  presence  of 
both  adjacent  and  alternate  chan¬ 
nels. 

The  receiver  has  a  guaranteed 
20-db  quieting  sensitivity  of  better 
than  0.6  microvolt  and  an  image 
and  spurious  response  rejection  of 
greater  than  95  db.  In  production 
the  sensitivity  is  actually  running 
between  0.35  and  0.5  microvolt. 
This  is  achieved  by  using  five  slug- 
tuned  coils  of  IJ  turns  of  bus  wire, 
i  inch  in  inside  diameter,  mounted 
in  individual  I-inch  diameter  shield 
cans.  Two  ceramic  tuning  capaci¬ 
tors  in  parallel  are  mounted  inside 
the  can,  so  connected  that  by  clip¬ 
ping  an  external  link  on  the  coil 
ba.se  the  range  can  be  changed  from 
148  to  162  me  to  162  to  174  me. 
One  of  these  coils  has  a  capacitance 
tap  to  match  down  to  a  50-ohm 
coaxial  cable  and  constitutes  the 
antenna  transformer.  The  other 
four  are  coupled  together  in  pairs 
with  high  side  capacitance  coupling 
to  form  two  double-tuned  r-f  stages. 


FIG.  2 — Fint  local  oscillator  employs 
third-mode  crystal  In  40-mc  region 


The  performance  of  these  tuned  cir¬ 
cuits  compares  very  favorably 
with  that  of  resonant  concentric 
lines  and  this  construction  is  much 
more  simple  and  trouble  free. 

For  the  same  considerations  of 
sensitivity  and  r-f  selectivity,  6AK5 
tubes  are  used  in  the  r-f  stages, 
since  the  input  resistance  of  any 
other  suitable  tube  at  160  me  is 
much  lower,  resulting  in  increa.sed 


FIG.  3 — Circuit  oi  low  l-i  omplllisr  and 
first  limiter  shows  use  of  triple-tuned  l-f's 


loading  and  loss  of  gain  and  selec¬ 
tivity. 

Other  than  the  individual  coil 
shields,  the  only  r-f  shielding  nece.s- 
•sary  is  a  vertical  shield  between  the 
r-f  .stages  and  o.scillator-mixer 
stage. 

Another  factor  in  the  excellent 
spurious  rejection  of  this  receiver 
is  the  use  of  separate  crystals  for 
high  and  low  i-f  injection,  permit- 
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ting  the  use  of  a  third  mechanical 
mode  crystal  for  the  high  injection. 
This  type  of  crystal  operates  at  a 
frequency  of  from  35  to  42  me  de¬ 
pending  on  the  signal  frequency, 
and  requires  only  quadrupling  be¬ 
fore  injection.  This  greatly  re¬ 
duces  the  number  of  undesired  os¬ 
cillator  harmonics  that  would  be 
produced  if  a  lower  frequency  crys¬ 
tal  were  used  and  the  number  of 
multiplications  increased.  More¬ 
over,  these  fewer  harmonics  are 
widely  spaced  from  the  desired  in¬ 
jection  frequency,  35  to  42  me  for.. 
the  nearest,  so  that  the  r-f  selectiv¬ 
ity  gives  ample  protection. 

A  cathode-coupled  oscillator  cir¬ 
cuit  is  used  for  the  first  oscillator 
as  this  circuit  gives  very  stable 
operation  with  a  mode  crystal,  and 
also  provides  multiplication  by  tun¬ 
ing  the  second  tank  circuit  to  a 
harmonic.  The  oscillator  circuit  is 
shown  in  Fig.  2. 

Triple-tuned  i-f  transformers  are 
used  in  the  two  high  i-f  stages. 
While  the  selectivity  of  the  high  i-f 
contributes  only  a  little  to  the  over¬ 
all  selectivity,  it  does  protect  the 
receiver  against  spurious  responses 
occurring  at  the  second  mixer. 

I-F  Design 

Both  high  and  low  i-f  transform¬ 
ers  are  of  the  same  basic  design.  A 
folded  metal  frame  provides  a 
means  of  mounting  the  coils  and 
complete  shielding  between  the 
primary  and  secondary.  The 
primary  and  tertiary  in  the  upper 
compartment  are  inductively 
coupled,  the  coupling  being  con¬ 
trolled  by  a  coaxial  shield  around 
the  upper  part  of  the  primary  wind¬ 


ing.  The  tertiary  is  coupled  to  the 
secondary  by  means  of  a  feed¬ 
through  in  the  frame  and  a  coup¬ 
ling  capacitor.  Connection  is  made 
to  primary  through  two  leads  pass¬ 
ing  through  plated  copper  tubing. 
Since  the  tubing  is  drawn  down  on 
the  leads  before  assembly  and  the 
tubing  is  soldered  to  the  frame, 
the  leads  are  permanently  anchored 
and  there  is  no  need  for  terminal 
boards  to  secure  their  upper  ends. 
All  the  coils  are  tuned  from  the  top. 
This  i-f  structure  provides  a  com¬ 
pact,  rigid  transformer  that  is  in¬ 
expensive  to  build.  The  windings 
are  given  a  double  impregnation 
with  electrical  grade  resin  lacquer 
and  a  wax  flash  dip  to  insure  sta¬ 
bility  under  the  extremes  of  tem¬ 
perature  and  humidity  experienced 
in  operation. 

A  12AT7  is  used  as  a  second 
mixer  and  second  oscillator.  The 
oscillator  circuit  has  a  ceramic 
trimmer  that  provides  for  small 
adjustments  of  second  oscillator 
frequency  so  that  the  receiver  can 
be  zeroed  on  the  transmitter  with 
which  it  is  to  operate,  without 
realignment  of  the  discriminator 
and  low  i-f  transformers. 

The  low  i-f  amplifier  has  a  gain 
potentiometer  in  its  cathode  circuit. 
This  permits  the  second  limiter  cur¬ 
rent  for  noise  to  be  set  initially  to 
the  value  for  optimum  squelch  cir¬ 
cuit  action  and  the  gain  to  be 
brought  back  to  this  level  as  the 
gain  decreases  over  a  period  of  time 
due  to  tube  aging.  This  feature 
should  prevent  unnecessary  tube 
replacements  and  peaking  of  trans¬ 
formers.  As  long  as  the  service¬ 
man  can  maintain  the  proper  second 
limiter  current,  he  will  know  that 
he  does  not  need  to  touch  the  tubes 
or  transformer  tuning. 

A  differential  squelch  circuit  is 
used.  This  type  of  circuit  is  used 
to  give  a  fast  transition  from 


squelch  to  no  squelch.  A  gain  con¬ 
trol  in  the  cathode  circuit  of  the 
noise  amplifier  tube  allows  the 
squelch  to  be  set  to  the  correct  level 
for  the  noise  conditions  that  are 
being  encountered. 

Transmitter  Design 

The  transmitter  block  diagram  is 
shown  in  Fig  4. 

With  the  crowded  condition  of 
this  portion  of  the  spectrum,  it  is 
necessary  to  limit  the  swing  of  the 
transmitter  to  ±15  kc  to  prevent 
adjacent-channel  interference.  To 
do  this,  it  is  necessary  to  limit  the 
slope,  or  rate  of  change,  of  the 
audio  modulating  wave.  The  modu¬ 
lation  limiter  employed  to  accom¬ 
plish  this  slope  limiting  is  composed 
of  a  pre-emphasis  circuit,  a  voltage 
limiter,  and  a  de-emphasis  circuit, 
as  shown  in  the  block  diagram. 

The  pre-emphasis  circuit  changes 
the  audio  input  voltage  into  a  wave 
whose  amplitude  is  proportional 
to  the  slope  of  the  audio  input  wave. 
The  limiter  tube  is  a  double  triode 
which  amplifies  in  the  first  section 
and  limits,  as  an  overdriven  ampli¬ 
fier,  in  the  second  section.  A  po¬ 
tentiometer  in  the  output  of  this 
stage  adjusts  the  point  at  which 
modulation  limiting  takes  place. 
This  symmetrically-limited  output 
is  fed  to  the  de-emphasis  circuit 
which  changes  the  audio  signal 
back  to  a  wave  whose  amplitude  is 
inversely  proportional  to  the  slope 
of  the  wave  at  the  output  of  the 
limiter  tube,  and  then  to  the  grid  of 
the  modulator  tube. 

Thus,  below  limiting,  the  voltage 
output  of  the  de-emphasis  circuit  is 
unchanged  from  the  original  audio 
input,  while  above  limiting,  the  only 
change  is  that  all  slopes  are  limited 
to  values  that  will  prevent  fre¬ 
quency  deviation  greater  than  de¬ 
sired.  A  visual  representation  of 
this  limiting  is  shown  in  Fig.  5. 


FIG.  4 — Transmitter  block  diagram.  Deviation  at  modulator  output  it  ±  62S  cpi 
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FIG.  6 — Two  lariM  oi  ilsid  test!  wer*  mad*  OT*t  ar*o  ihown  in  th***  map*  oi  th* 
Syracu**  area 


The  modified  Pierce  oscillator  is 
capacitance  coupled  to  the  grid  of 
the  modulator  tube  and  inductively 
coupled  to  the  plate  of  this  tube. 
The  output  of  this  stage  is  then  fed 
to  the  grid  of  the  first  multiplier 
tube  as  phase  modulated  r-f  with  a 
maximum  deviation  of  ±625  cps. 

As  can  be  seen  in  Fig.  4,  the  fre¬ 
quency  is  then  multiplied  2  x  3  x 
2  X  2  or  24  times  to  the  output  fre¬ 
quency,  and  hence  the  deviation  is 
24  X  ±625  or  ±15,000  cps.  Double- 
tuned  coupling  circuits  are  used 
from  the  tripler  on  to  attenuate  the 
spurious  emission  from  the  trans¬ 
mitter  below  the  carrier  frequency 
at  least  70  db  below  the  carrier  out¬ 
put  level. 

The  antenna  circuit,  which  con¬ 
sists  of  a  movable  coupling  coil  with 
a  series  tuning  capacitor,  permits 
extremely  simple  tuning  because 
the  functions  of  antenna  tuning  and 
coupling  are  separate.  The  trans¬ 
mitter  may  be  tuned  into  an  an- 


FIG.  S  —  Typical  modulation  limiting 
curT**  tor  transmitter 


tenna  with  a  standing-wave  ratio 
of  2  to  1  by  merely  resonating  the 
final  tank  capacitor,  resonating  the 
antenna  capacitor,  and  coupling  to 
full  power. 

Field  Tests 

Two  series  of  field  tests  were 
used  to  evaluate  this  equipment. 

The  first  was  conducted  under 
conditions  that  might  be  frequently 
encountered  in  practice.  It  was 
made  by  using  the  transmissions  of 
some  of  the  City  of  Syracuse  taxi¬ 
cab  companies.  Three  of  the  com¬ 
panies  operating  on  channels  5,  6,  7, 
are  located  as  shown  in  Fig.  6A  on 
level  terrain.  All  of  the  transmit¬ 
ters  have  50-watt  output.  They  are 
equipped  with  high-gain  antennas 
with  gains  of  2,  3  and  3,  respec¬ 
tively  at  heights  of  approximately 
105,  110,  115  feet,  respectively.  The 
receiver  was  tuned  to  channel  7  and 


the  test  car  driven  around  the 
downtown  area  in  the  vicinity  of 
the  transmitter  on  channel  6.  A 
number  of  test  runs  were  made,  and 
in  no  case  was  any  adjacent-channel 
interference  experienced  even  when 
the  test  car  was  in  the  street  along¬ 
side  the  building  upon  which  the 
channel  6  transmitter  was  located. 

Careful  checking  revealed  a  few 
very  restricted  spots  in  the  area 
around  the  channel  6  antenna  where 
intermodulation  interference  could 
be  heard  when  channels  5  and  6 
were  on  but  channel  7  was  off.  In 
every  case,  channel  7  completely 
captured  as  there  was  no  trace  of 
interference. 

The  second  set  of  tests  was  made 
using  special  test  stations  on  ex¬ 
perimental  frequencies. 

Station  A,  a  20-watt  station,  was 
located  at  the  Electronics  Park 
Plant,  elevation  406  feet,  with  a 
dipole  antenna  mounted  on  top  of 
one  of  the  buildings  at  a  height 
of  50  feet.  Station  B  at  the 
Thompson  Road  Plant  at  an  eleva¬ 
tion  of  400  feet,  consisted  of  a 
250-watt  transmitter  with  a  dipole 
antenna  mounted  on  the  roof  at  a 
height  of  75  feet.  Station  C  was  a 
50-watt  transmitter,  located  on  ris¬ 
ing  ground  at  an  elevation  of  590 
feet,  11  miles  from  Station  B.  A 
high-gain  antenna  on  a  38-foot 
mast  gave  station  C  an  output 
equivalent  to  a  175-watt  transmit¬ 
ter,  and  a  relative  height  of  228 
feet  with  respect  to  B. 

The  stations  were  operated  on 
the  following  frequencies:  A, 
156.30  me;  B,  156.36  me;  C,  156.42 
me.  The  output  of  Station  A  was 
reduced  to  give  a  signal  of  2  to  5 
microvolts  in  the  region  of  Station 
B,  51  miles  away  (see  Fig.  6B), 
and  tests  of  adjacent-channel  aud 


intermodulation  interference  were 
made  in  the  vicinity  of  Station  B 
with  a  receiver  tuned  to  Station  A. 
These  conditions  were  far  more 
severe  than  any  usually  encountered 
in  practice  but  were  so  chosen  that 
changes  in  design  that  caused  only 
small  changes  in  test  bench  meas¬ 
urements  could  be  evaluated. 

Under  these  conditions  while 
slight  adjacent  channel  interfer¬ 
ence  was  apparent  in  the  back¬ 
ground  of  the  desired  signal  at  a 
distance  of  1,000  feet  from  the  an¬ 
tenna  of  Station  B,  the  desired  sig¬ 
nal  was  clearly  readable  to  within 
600  feet  or  less,  and  unintelligible 
at  300  feet. 

In  the  case  of  intermodulation  in¬ 
terference  resulting  from  the  simul¬ 
taneous  transmissions  of  Stations  B 
and  C.  although  it  was  present  in 
the  absence  of  a  signal  from  A, 
the  latter  completely  captured  the 
set  up  to  a  distance  of  about  800 
feet  from  the  antenna  of  Station  B. 
Then  there  was  a  transition  period 
where  there  was  an  intermingling 
of  signals,  and  at  approximately  600 
feet,  the  intermodulation  produced 
captured  the  receiver.  The  distance 
to  Station  C  was  approximately  li 
miles  in  all  cases. 

These  field  tests  proved  that  the 
design  of  the  equipment  (desig¬ 
nated  type  MC203)  had  accom¬ 
plished  very  satisfactorily  its  objec¬ 
tives  of  practical  adjacent-channel 
operation  with  the  maximum  sim¬ 
plicity  of  circuits  and  lowest  cost 
consistent  with  reliability  and  high- 
quality  performance.  ' 

The  authors  wish  to  acknowledge 
their  indebtedness  to  G.  A.  Kious 
and  many  others  of  their  associates 
in  the  Radio  Communication  Engi¬ 
neering  Section  in  the  development, 
design  and  testing  of  the  equipment. 
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I’ulses  as  sliort  as  0.5  iiiillimioroseroiKl  can  he  viewed  or  recorded  throiijih  use  of  liigh-^aiii 
distributed  amplifiers  and  hi^h-vacuuiu  linear-sweep  {lenerators.  Distributed  amplifiers 
show  promise  for  utilization  to  500  me  or  hijiher 
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OBSKRVATI0N  and  measurement  The  development  of  amplifiers  be  the  most  promising  for  use  with 
of  pulses  of  the  order  of  10  ’  capable  of  satisfactory  reproduc-  presently  available  tubes  and  com- 
to  10  ^  sec  have  assumed  increasinjt  tion  of  signals  containinK  signal  ponents,  and  a  number  of  practical 
importance.  This  paper  will  discuss  components  in  the  order  of  designs  have  been  evolved, 
some  recent  oscillographic  develop-  hundreds  of  megacycles  has  been 

ments  in  circuits  for  measurement  hampered  by  the  limitations  im-  Distributed  Amplifiers 

of  the.se  time  intervals.  posed  by  practical  values  of  trans-  Figure  1  shows  the  basic  circuit 

Development  of  high-speed  sweep  conductance,  interelectrode  capaci-  of  a  distributed  amplifier  stage, 
circuits'  refinements  in  reflection  tances  and  input  loading  of  vacuum  Two  artificial  transmission  lines 
.systems*'*'*  *,  and  waveform  an-  tubes.  The  suggestion  of  increas-  are  connected  separately  to  plates 
alysis  using  signal  delay  .system.s*  ing  effective  transconductance  with-  and  grids  of  the  amplifier  tubes, 
have  been  de.scribed  in  the  litera-  out  increasing  shunt  capacitance  by  which  become  part  of  the  lines.  A 
ture.  This  paper  is  mainly  con-  incorporating  a  number  of  tubes  signal  voltage  e,  applied  to  the  in- 
cerned  with  the  development  of  di.s-  into  a  transmission  line  network  put  terminal  is  transmitted  along 
tributed  amplifiers.  was  made  many  years  ago,’  but  only  the  grid  line  to  the  grid  of  V’„  pro- 

This  article  is  based  on  a  paper  pre-  recently* ' "  has  it  been  utilized  to  ducing  a  corresponding  change  in 
^nted  at  the  is.io  National  Eiectronic.H  some  degree.  The  principle  of  dis-  plate  current  which  is  trans- 

Conferenoe.  The  t'onferenoe  pai>er  will  .,  ,  .  .  w"  »• 

appear  In  proc.  .vpc  tnbuted  amplification  appears  to  mitted  along  the  plate  line.  When 
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FIG.  1 — Basic  circuit  diagram  ol  a  dis* 
tributed  ampliiisr 


FIG.  2 — Typical  m-deriTsd  taction  ond 
its  oquiTalents 


the  applied  sijfnal  reaches  the  (rrid 
of  V’„  a  similar  change  of  plate  cur¬ 
rent  will  be  produced  in  that  tube. 

If  the  propagation  constants  of 
these  two  lines  are  equal,  the  signal 
components  of  plate  currents  pro¬ 
duced  by  various  tubes  will  arrive 
at  the  output  terminal  at  the  .same 
time  and  will  add.  The  usual  un¬ 
desirable  effects  resulting  from 
paralleling  of  tube  capacitances  are 
thereby  eliminated. 

When  resistor  R,  is  made  equal  to 
the  characteristic  impedance  of  the 
plate  line,  signal  currents  trans¬ 
mitted  to  the  left  will  be  completely 
ab.sorbed.  Similarly,  the  applied 
signal  e,  will  also  be  absorbed  after 
the  grid  of  when  R,  is  made 
equal  to  the  characteristic  imped¬ 
ance  of  the  grid  line. 

Practical  Considerations 

For  simplicity,  both  the  grid  and 
plate  lines  can  be  made  of  con- 
stant-fc  low-pass  T-sections.  How¬ 
ever,  wi-derived  sections  have  at 
least  two  advantages  compared 
with  constant-fc  sections.  First, 
time  delay  can  be  made  substanti¬ 
ally  constant  over  the  entire  pass 
band  with  less  resulting  phase  dis¬ 


FIG.  3 — Method  oi  coupUnq  two  itaqes  oi 
a  diatributed  ompUiier 


tortion.  Second,  greater  shunting 
capacitance  can  be  u.sed  when  m  is 
greater  than  unity.  This  would 
permit  either  greater  bandwidth  or 
higher  line  impedance  and  corre¬ 
spondingly  higher  .stage  gain. 

The  wt-derived  network  with  sub¬ 
stantially  constant  time  delay  up  to 
two-thirds  of  the  cutoff  frequency 
is  known  to  be  that  with  tn  =  1.27. 
A  typical  w-derived  section  is 
shown  in  Fig.  2  together  with  its 
equivalents.  The  negative  induct¬ 
ance  —3/  in  series  with  the  shunt 
capacitance  C  results  from  the  aid¬ 
ing  magnetic  coupling  between  the 
two  halves  of  L. 

With  L  and  C  defined  as  in  Fig. 
2,  the  characteristic  impedance 
becomes 

=  =  (,) 
f  C*  I  (m*  +  1)  C 

and  the  cutoff  frequency  is 

The  above  expression  indicates  that 
the  cutoff  frequency  of  an  m-de- 
rived  section  is  m  times  that  of  a 
constant-fc  section. 

Bridged-T  networks  offer  the  ad¬ 


vantage  of  more  constant  char¬ 
acteristic  impedance,  but  this  is 
offset  by  the  need  for  twice  the 
number  of  critical  circuit  elements. 

The  signals  traveling  along  both 
the  grid  and  plate  lines  are  subject 
to  losses  that  will  cause  consider¬ 
able  attenuation  at  high  frequen¬ 
cies  because  of  the  presence  of  im¬ 
pedance  in  the  cathode  circuit  and 
the  transit-time  effect. 

In  a  distributed  amplifier  stage 
the  signal  at  the  grid  of  the  first 
tube  is  attenuated  by  these  losses 
once,  at  the  second  tube  grid  twice, 
and  so  forth.  An  analysis  assumes 
that  the  signal  is  attenuated  by  a 
db  in  the  first  section,  by  2a  db  in 
the  second,  and  so  on  by  na  db  in 
the  nth  section.  The  effective  sum 
of  all  signal  components  of  plate 
currents  is  then  reduced  from 
nflf.c,  on  the  output  of  an  n-tube 
distributed  amplifier  stage  to 
(a  +  o’  -I-  ....  -f  a"),  where  a  = 
antilog  a  20.  The  value  of  this 
sum  is  fif„e,o(l  —  o")/(l  —  o)  and 
the  resulting  loss  in  db  is  20  log 
a(l  —  o"),  n(l  —  a).  For  a  typical 
case  of  n  =  7  and  a  =  0.6  db,  the 
resulting  loss  is  2.5  db. 

Plate  Line  Losses 

Similar  consideration  may  apply 
to  losses  in  the  plate  line  due  to  low 
plate  impedance  of  some  tubes,  such 
as  the  type  6AN5,  whose  plate  im¬ 
pedance  is  likely  to  be  below  10,000 
ohms.  The  lo.sses  so  caused,  are 
perhaps  0.5  db  per  stage. 

Because  of  these  los.ses  there  is 
obviously  a  limiting  number  of 
tubes  per  stage  beyond  which  the 
amplification  of  the  stage  will  de¬ 
crease  instead  of  increase.  A  mathe¬ 
matical  analysis  assuming  0.6-db 
losses  per  section  in  both  grid  and 
plate  lines  shows  the  gain  increases 
very  slowly  after  n  =  8,  becomes 
maximum  when  n  =  12  and  de- 
crea.ses  thereafter.  The  effect  of 
coil  losses  due  to  skin  effect  and 
other  factors  is  small  compared 
with  tube  losses,  about  1  db  for  40 
sections  of  200-ohm  networks. 

Other  factors  such  as  grid  and 
plate-lead  inductances  result  in 
lowering  the  amplifier  cutoff 
frequency  and  in  altering  the  char¬ 
acteristic  impedance  of  the  trans¬ 
mission  lines.  Fortunately,  it  is 
possible  to  minimize  such  undesir¬ 
able  effects  to  a  small  percentage 
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FIG.  4 — Amplilude-iiequency  choiactetiitici  oi  diatributed  ampIUier  A  (upper  curve) 
and  diitributed  omplUier  B  (lower  curve) 


FIG.  S — Amplilude<implitude  charocterieUca 
of  amplifier  A  (upper  curve)  and  B  (lower) 


in  a  well-de.signefi  amplifier. 

It  is  important  to  point  out  that 
uniform  amplification  with  respect 
to  frequency  variation  cannot  be  ob¬ 
tained  in  a  stage  of  distributed 
amplification  when  the  receiving 
end  of  the  plate  line  is  open.  The 
reasons  are:  (1)  The  input  imped¬ 
ance  of  a  transmission  line  is  no 
longer  constant  if  it  is  not 
terminated  by  its  own  character¬ 
istic  impedance,  thus  the  line  im¬ 
pedance  looking  at  the  plates  of  the 
amplifier  tubes  changes  as  the  sig¬ 
nal  frequency  varies;  (2)  The 
phase  relations  between  the  re¬ 
flected  wave  and  the  signal  com¬ 
ponents  of  various  plate  currents 
change  as  the  signal  frequency  var¬ 
ies  ;  therefore,  they  may  add  at  one 
frequency  and  subtract  at  another. 

Since  the  load  of  an  oscillograph 
deflection  amplifier  is  the  deflecting 
plate  of  a  cathode-ray  tube,  which 
is  es.sentially  a  capacitive  load  of 
not  less  than  2  jn/xf,  it  cannot  be 
connected  directly  across  the  termi¬ 
nating  resistor  of  the  output  line 
without  introducing  reflections. 

To  avoid  this  undesirable  effect, 
an  additional  section  is  used,  and 
the  deflecting  plates  of  the  cathode- 
ray  tube  are  connected  as  part  of 
the  shunt  capacitance.  This  ca¬ 
pacitance  is  adjusted  so  that  the 
total  shunting  capacitance  is  equal 
to  that  of  other  sections  of  the 
same  line. 


For  amplification  of  pulses,  the 
transient  response  of  the  amplifier 
is  important,  particularly  the  rise 
time  and  the  percentage  of  over¬ 
shoot.  In  order  to  minimize  the 
overshoot  of  a  multistage  amplifier, 
it  is  necessary  that  the  phase  dis¬ 
tortion  be  kept  very  low  and  that 
the  frequency  response  drop  slowly 
and  steadily,  following  the  Gaussian 
error  curve.  If  /,  is  the  frequency 
at  the  70-percent  point  of  the  fre¬ 
quency  response  curve,  the  37-per¬ 
cent  point  should  be  located  approx¬ 
imately  at  1.5  /i.  The  shape  of  the 
response  below  30  percent  is  not 
critical,  but  it  also  should  drop 
slowly  and  steadily. 

Multistage  Operation 

The  rise  time  of  an  amplifier 
stage  is  approximately  equal  to  the 
ratio  of  0.35/II’,  where  W  is  the  3-db 
bandwidth  of  the  amplifier.  For  n 
stages,  the  over-all  rise  time  is  ap¬ 
proximately  equal  to  the  square 
root  of  the  sum  of  the  squares  of 
those  of  the  individual  stages  when 
the  percentage  of  overshoot  is  neg¬ 
ligible.  It  may  be  noted  here  that 
the  effect  of  an  oscillograph  ampli¬ 
fier  having  rise  time  T.  on  a  signal 
pulse  having  rise  time  T,  can  be 
estimated  from  the  following 
expression : 

-  V  f .« +  r,»  (3) 

Thus  a  signal  pulse  with  a  rise 


time  of  0.01  ;isec  will  appear  to  be 
slowed  down  by  11  percent  in  an 
oscillograph  amplifier  with  T.  = 
0.005  /isec  to  a  resultant  rise  time 
of  0.011  /isec. 

Since  there  must  always  be  cer¬ 
tain  physical  distances  existing  be¬ 
tween  stages,  the  inductance  of  the 
leads  employed  for  connecting 
stages  affects  the  response  of  the 
amplifier.  To  overcome  this  diffi¬ 
culty,  additional  dummy  sections 
are  used.  These  sections  serve  as  a 
continuation  of  the  line,  with  tube 
capacitances  replaced  by  the  in¬ 
creased  trimmer  capacitances. 

Distributed  amplifier  stages  may 
be  coupled  directly  in  order  that 
response  may  be  extended  down  to 
d-c  signals.  For  such  operation, 
suitable  means  must  be  provided  to 
overcome  the  difficulty  of  the  pres¬ 
ence  of  quiescent  plate  potential." 
When  d-c  response  is  not  required, 
the  arrangement  shown  in  Fig.  3 
has  been  found  suitable  to  allow  sig¬ 
nals  of  very  low  frequencies  to  pass 
with  the  use  of  standard  compo¬ 
nents  and  without  affecting  the  re¬ 
sponse  at  high  frequencies.  The 
physical  size  of  the  coupling  capac¬ 
itors  should  be  kept  as  small  as  pos¬ 
sible  in  order  to  avoid  difficulties 
caused  by  both  distributed  capaci¬ 
tance  and  lead  inductance  of  the 
coupling  capacitor. 

In  Fig.  3,  and  R,  are  made 
equal  to  the  characteristic  imped- 
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ance  of  the  line,  C,  is  made  equal  to  stages  or  by  inserting  attenuators. 
Cn  and  Rt  is  made  as  large  as  pos-  The  former  may  offer  the  ad- 
sible  for  the  type  of  amplifier  tubes  vantage  of  better  frequency  re¬ 
used.  Under  this  condition,  the  im-  sponse  and  shorter  rise  time,  while 
pedance  to  the  right  of  point  A  the  latter  has  been  proved  to  be 
essentially  equals  that  to  the  left  more  practical  in  actual  cases,  since 
except  for  the  existence  of  a  high  it  minimizes  the  number  of  plug-in 
resistance  R,.  Theoretically,  the  connections  or  switches  required, 
frequency  response  will  be  uniform  While  stage  gain  can  also  be  con- 
as  long  as  the  resistance  of  R,  is  trolled  by  variation  of  grid  bias, 
very  large  compared  with  the  re-  this  method  is  undesirable  because 
actance  of  Experimental  re-  it  seriously  affects  the  amplitude- 
suits  show  that  frequency  response  amplitude  characteristic,  producing 
can  be  kept  flat  to  as  low  as  200  cps  nonlinearity, 
even  when  the  line  impedance  is 

200  ohms  and  the  coupling  capaci-  Results 

tance  is  only  O.Oljuf.  Two  multistage  distributed  am- 

Impedance  transformation  can  be  pliflers  are  shown  in  the  photo- 
secured  through  the  use  of  a  stage  graphs.  Amplifier  A  consists  of  six 
of  distributed  amplification.  For  stages,  four  single-ended  stages,  a 
such  operations  the  characteristic  phase  inverter,  and  a  push-pull  out- 
impedances  of  grid  and  plate  lines  put  stage.  Amplifier  B  consists  of  a 
are  made  respectively  equal  to  the  single-tube  stage  used  as  impedance 
input  and  output  impedances.  When  transformation  for  coupling  to  a 
the  stage  consists  of  more  than  one  50-ohm  coaxial  cable,  a  single-ended 
tube,  the  propagation  constants  of  stage,  a  phase  inverter,  and  a  push- 
both  grid  and  plate  lines  should  be  pull  output  stage, 
made  identical.  The  individual  stages  of  amplifier 

The  amplification  of  a  multistage  A  were  designed  to  have  their  theo- 
distributed  amplifier  may  be  con-  retical  cutoff  frequency  at  250  me 
trolled  by  changing  the  number  of  and  their  time  delay  approximately 


Table  I — Technical  Data  for  Distributed  Amplifier  A 


Stages 

Tubes  Function 

Grid 

Line 

Ohms 

Plate 

Line 

Ohms 

Plate 
Current 
in  Ma 

Approx. 

Gain 

Output 

Volts 

Peak- 

to-Peak 

Ist 

8  6AR5*8  Preamplifier 

200 

200 

60 

4 

0.1 

2nd 

8  6AKS’s  Preamplifier 

200 

200 

60 

4 

0.4 

3rd 

8  6AK5’s  Impedance 

T  ransforma  tion 

200 

125 

60 

2.5 

1 

4th 

8  fiANS’s'  Driver 

125 

125 

270 

6.5 

6  5 

5th 

2  6AN5’sl  Phase  Invertor 

125 

125 

65 

1 

6.5 

6th 

24  fiANS’sWsh-PuU  Output 

125 

200 

800 

20 

130 

Total 

58  Tubes  - 

200 

200 

1 . 285  amp 

5,000 

130 

Table  11 — Technical  Data  lor  Distributed  Amplifier  B 


Stages 

Tubes 

Function 

Grid 

Line 

Ohms 

Plate 

Line 

Ohms 

Plate 
Current 
in  Ma 

Appros. 

Gain 

Output 

Volts 

Peak- 

to-Peak 

1st 

1  6AK5 

Impedance 

T  ransformation 

50 

400 

9 

2 

2 

2nd 

5  6AK3’8 

Preamplifier 

400 

300 

45 

3.8 

6 

3rd 

1  6CB6 

Phase  Inverter 

300 

300 

15 

1 

2.5 

4th 

14  6CB6’s 

Push-Pull  Output 

300 

520 

210 

23 

85 

Total 

21  Tubes 

50 

520 

279  • 

175 

85 

1.26  X  10  *  second,  while  those  of 
amplifier  B  are  at  125  me  and 
2.52  X  10*  second,  respectively. 
The  amplitude-frequency  character¬ 
istics  of  these  two  amplifiers  are 
shown  in  Fig.  4,  and  curves  show¬ 
ing  amplitude-amplitude  character¬ 
istics  of  both  amplifiers  are  shown 
in  Fig.  5. 

The  rise  time  of  amplifier  A  was 
measured  to  be  approximately  0.004 
/isec  and  of  amplifier  B,  0.005  /xsec 
by  the  use  of  a  special  pulse 
generator  capable  of  producing 
square  pulses  of  0.012-/tsec  dura¬ 
tion.  The  upper  curve  of  Fig.  6 


FIG.  8 — Woraionn  oi  0.012  mmc  tMt 
puUa  appUad  diraedy  to  vortlced  doilocl- 
inq  plotM  oi  cathodo-roy  tubo  (uppor 
woToiorm)  and  lomo  pulso  aitoc  tiano- 
miuion  through  a  SO-db  attonuator  and 
omplUlor  A  (lowot  woroiorm) 


shows  the  shape  of  the  applied  pulse 
as  it  appeared  on  the  screen  of  a 
cathode-ray  tube.  The  lower-curve 
shows  the  shape  of  the  same  pulse 
after  transmission  through  a  50-db 
attenuator  and  distributed  ampli¬ 
fier  A.  Amplifier  A  has  a  gain  of 
approximately  5,000  and  is  capable 
of  delivering  a  balanced  undis¬ 
torted  output  voltage  of  130  volts 
peak  to  peak.  Amplifier  B  has  a 
gain  of  approximately  180  and  its 
maximum  undistorted  output  volt¬ 
age  is  85  volts  peak  to  peak,  bal¬ 
anced  about  ground.  A  tabulation 
of  technical  data  for  both  amplifiers 
is  given  in  Tables  I  and  II. 

High-Speed  Sweep  Circuits 

Since  the  deflection  of  the  cath¬ 
ode-ray  beam  is  accomplished  by 
a  variation  of  electric  field  potential 


aECTRON  ICS  — July,  1951 


109 


1 


■2,000V 


4XIS0A 


tJOOOC 


tntf  TO  POSITIONING 
- 1  CONTROL 


2S0>i>iF 


between  the  horizontal  deflecting 
plates,  it  is  necessary  to  have  this 
field  potential  changed  at  a  rate 
dv/dt  such  that  the  spot  will  move 
at  the  required  speed.  For  in¬ 
stance,  a  type  5XP  cathode-ray  tube 
operating  with  a  second-anode  po¬ 
tential  of  4  kv  and  an  intensifier 
potential  of  25  kv  requires  approxi¬ 
mately  300  volts  change  in  electric 
field  potential  for  one  inch  of  hori¬ 
zontal  deflection.  The  capacitance 
between  these  two  plates,  including 
wiring  capacitance,  is  approxi¬ 
mately  15  fiixf.  The  current  re¬ 
quired  for  a  sweep  speed  of  400 
inches  per  /Lsec  becomes  I  =  C 
dv  dt  =  2  amperes.  This  result 
indicates  that  a  tube  with  high  cur¬ 
rent  capacity  is  required  in  a  high¬ 
speed  sweep  circuit. 

The  requirement  of  high  current 
capacity  suggests  immediately  the 
use  of  a  thyratron  but  time  jitter  is 
then  produced  on  the  screen  of  the 
cathode-ray  tube.  Furthermore,  it 
is  difficult  to  operate  gas-tube 
sweeps  at  repetition  rates  above 
10,000  or  even  5,000  per  second  be¬ 
cause  of  the  relatively  long  time  re¬ 
quired  for  deionization. 

If  a  high-vacuum  tube  is  consid¬ 
ered  for  use  as  a  switch  tube  it 
will  be  required  to  conduct  between 
successive  sweeps  in  a  conventional 
circuit.  For  high  .sweep  speeds  it 
becomes  difficult  to  find  a  vacuum 
tube  that  can  pass  2  amperes  of 
plate  current  and  that  has  inter¬ 
electrode  capacitances  and  lead  in¬ 
ductances  small  enough  for  the 
highest  sweep  speeds  desired. 

A  vacuum-tube  sweep  circuit  in 
which,  the  switch  tube  is  normally 


cut  off  and  conducts  only  during  the 
time  of  sweep  is  shown  in  Fig.  7. 
In  this  circuit  the  switch  tube  V, 
is  a  vacuum  tetrode  type  4X150A. 
The  lead  inductances  and  interelec¬ 
trode  capacitances  of  this  tube  are 
quite  small,  yet  its  peak  current 
capacity  is  over  2  amperes.  If  the 
repetition  rate  is  kept  under  100,- 
000  per  second,  forced-air  cooling 
of  the  tube  is  unnecessary. 

Use  of  Tetrode 

The  rea.sons  for  using  a  tetrode 
instead  of  a  triode  as  a  switching 
tube  are:  (1)  The  input  capaci¬ 
tance  is  substantially  smaller  be¬ 
cause  Miller  effect  is  greatly  mini¬ 
mized  by  the  presence  of  a  .screen 
grid.  This  enables  the  sweep  speed 
to  become  higher  and  simplifies 
somewhat  the  requirements  of  the 
trigger  circuit.  (2)  Constant  plate 
current  can  be  obtained  when  the 
potential  at  the  screen  is  made  to 
rise  or  fall  by  the  same  amount  as 
that  at  the  cathode.  Constant  plate 
current  is  very  important  when 
linear  sweep  is  required.  In  the 
circuit  of  Fig.  7  the  potential  at 
the  screen  of  the  switch  tube  is 
made  to  follow  that  of  the  cathode 
by  the  u.se  of  coupling  capacitor  C,. 

Before  the  application  of  an  in¬ 
put  trigger  pulse,  all  tubes  are  cut 
off.  This  results  in  low  plate  power 
consumption  and  permits  the  use 
of  circuit  components  of  low  power 
rating. 

When  a  trigger  pulse  is  intro¬ 
duced  to  the  grid  of  V’„  plate  cur¬ 
rent  flows  and  a  positive  pulse  is 
introduced  at  the  grid  of  V, 
through  magnetic  coupling  in  trans¬ 


former  Ti.  Tube  V',  operates  as  a 
blocking  oscillator.  The  time  con¬ 
stant  of  R,Ci  determines  the  width 
of  the  pulse  produced  by  this  block¬ 
ing  o.scillator.  The  pulse  is  taken 
from  the  third  winding  of  trans¬ 
former  T,  to  the  grid  of  the  cath¬ 
ode-ray  tube  for  beam  gating  and 
to  the  input  terminal  of  the  delay 
cable  for  triggering  the  second 
blocking  o.scillator  I',  and  V',.  U.se 
of  the  delay  cable  was  found  neces¬ 
sary  in  order  to  have  the  beam  on 
at  the  instant  when  the  sweep  volt¬ 
age  starts.  The  time  delay  intro¬ 
duced  by  the  cable  of  Fig.  7  is  about 
0.02  /isec.  Components  C,  and  R, 
are  employed  as  a  differentiating 
circuit. 

The  time  constant  of  C,  Rr.  deter¬ 
mines  the  width  of  the  rectangular 
pulse  on  the  grid  of  Normally, 
tetrode  U.  is  cut  off,  the  voltage 
across  capacitor  C,  is  e(iual  to  about 
2,000  volts  and  the  voltage  across 
Cs  is  zero.  During  the  pulse,  the 
grid-to-cathode  potential  of  V',  is 
driven  to  zero  or  even  slightly  posi¬ 
tive.  Capacitor  C,  is  discharged 
by  the  plate  current  of  W  and  ca¬ 
pacitor  Cs  is  charged  by  the  plate 
and  screen  currents  of  the  same 
tube. 

Since  the  screen-to-cathode  volt¬ 
age  of  U„  is  kept  constant  by  the 
use  of  coupling  capacitor  C„  both 
plate  and  screen  currents  are  ex¬ 
pected  to  be  essentially  constant 
during  the  pulse,  thus  permitting 
substantially  linear  sweep  voltages 
to  be  developed  across  Ci  and  C,^ 

The  value  of  Cs  is  slightly  larger 
than  that  of  C,  because  the  current 
flowing  to  C,  is  larger  than  that 
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FIG.  7 — Schematic  diagram  oi  high-speed  sweep  circuit 


FIG.  8 — Upper  curve  shows  a  5  X  10'“ 
second  pulse  displayed  on  a  sweep 
generated  by  the  circuit  oi  Fig.  7.  Lower 
curve  is  the  same  pulse  and  its  reilec- 
tion  produced  by  a  30-inch  open-cir¬ 
cuited  stub  oi  RG-S8  U  cable 


FIG.  9 — Schematic  diagram  oi  hiqh-ire- 
quency  timing  lignal  generator 


flowing  out  from  C».  After  the 
pul.se,  tube  V'’,  is  cut  off,  capacitor 
Ct  discharges  through  R.,  and  capac¬ 
itor  C,  charges  through  R,.  The 
sweep  speed  can  be  changed  by 
varying  capacitors  C,  and 

Experimental  Results 

Experimental  results  show  that 
the  circuit  can  generate  a  balanced 
sweep  voltage  of  about  1,500  volts 
peak  to  peak.  The  maximum  sweep 
speed  obtainable  is  over  800  inches 
per  /isec  when  the  sweep  voltage  is 
applied  to  the  horizontal  plates  of  a 
type  5XP  cathode-ray  tube  with  its 
.second  anode  at  2,000  volts  and 
third  anode  at  14  kilovolts.  The 
speed  is  reduced  by  one-half  when 
the  second  anode  voltage  is  in¬ 
creased  to  4,000  volts  and  the  third 
anode  is  increased  to  29  kilovolts. 
The  sweep  speed  may  be  increased 
to  1,200  inches  per  microsecond 
when  the  sweep  voltage  is  applied 
to  the  vertical  deflecting  plates  of 
the  cathode-ray  tube. 

The  amount  of  time  jitter  is  not 
more  than  the  width  of  a  normal 
trace  on  the  cathode-ray  tube  and 
is  estimated  to  be  less  than  0.0001 
/isec.  Departure  from  linearity 
was  found  to  be  less  than  5  percent. 
The  starting  time  from  the  in.stant 
of  input  trigger  to  the  beginning  of 
the  sweep  voltage  is  estimated  to  be 
0.045  fisec.  The  maximum  repeti¬ 
tion  rate  is  over  100,000  per  second. 
The  total  consumption  of  plate  and 
.screen  power  is  under  10  watts 
average. 

Results  of  employing  this  sweep 
circuit  to  view  a  pulse  signal  of 
0.5  millimicrosecond  duration  are 
shown  in  the  curves  Fig.  8.  This 
pulse  was  generated  by  a  circuit 
developed  by  the  Purdue  Research 
Foundation  for  the  United  States 


Air  Force  and  the  Signal  Corps. 
The  oscillations  at  the  trailing  edge 
of  the  upper  pulse  curve  of  Fig. 
8  were  produced  by  the  pulse  gener¬ 
ator  itself,  since  it  employs  the 
principle  of  reflection  to  generate 
narrow  pulses.  The  lower  curve  of 
Fig.  8  shows  the  results  of  connect¬ 
ing  a  30-inch  open-circuited  stub  of 
RG-58  U  coaxial  cable  at  the  signal 
deflecting  plates.  This  arrangement 
will  allow  an  accurate  calibration  of 
the  time  axis.  Since  RG-58  U 
coaxial  cable  has  a  characteristic 
impedance  of  53  ohms  and  a  capaci¬ 
tance  per  foot  of  28  /i/*f,  the  time 
delay  will  be  1.5  millimicroseconds 
per  foot.  Thus  the  time  between 
the  two  major  peaks  of  the  lower 
curve  of  Fig.  8  is  7.5  x  10  *  .sec¬ 
ond.  The  waveform  of  the  pul.se 
as  shown  may  differ  from  the  true 
waveform  because  of  transit  time 
effects  in  the  cathode-ray  tube  and 
the  frequency  characteri.stic  of  the 
coaxial  cable. 

In  order  to  calibrate  the  speed  of 
the  sweep,  either  a  sine-wave  os- 


FIG.  10 — A  keyed  400-mc  timing  signal 
with  a  Z.SOO  pri.  generated  by  the  cir¬ 
cuit  oi  Fig.  9 


cillator  that  oscillates  at  some 
known  frequency  or  a  pulse  gener¬ 
ator  that  produces  sharp  pulses  at 
.some  known  repetition  rate  can  be 
employed  to  produce  timing  marks 
as  vertical  deflection.  For  sweep 
speeds  of  400  inches  per  /isec,  sharp 
pulses  with  rise  times  of  less  than 
0.1  millimicrosecond  would  be  re¬ 
quired.  Such  pulses  are  difficult  to 
generate  and  to  apply  to  the  deflect¬ 
ing  plates  or  the  control  grid  of  the 
cathode-ray  tube  because  of  the 
leakage  capacitances  and  induct¬ 
ances  of  all  commercial  circuit  com¬ 
ponents  involved.  On  the  other 
hand,  sine  waves  at  frequencies  of 
1,000  me  or  lower  are  comparatively 
less  difficult  to  produce  and  to  apply 
since  the  undesirable  effects  can 
generally  be  eliminated  by  the  use 
of  appropriate  resonant  circuits. 


Synchronization  of  the  timing 
signal  to  the  sweep  voltage  is 
another  important  problem  to  be 
considered.  For  reasons  described 
previously,  the  jitter  should  be  less 
than  0.25  millimicrosecond  in  order 
to  produce  a  satisfactory  trace  with 
a  sweep  speed  of  400  inches  per 
/i.sec.  It  was  found  that  a  plate- 
pulsed  o.scillator  can  be  arranged 
to  satisfy  these  requirements. 


Timing  Signal  Generator 

The  schematic  diagram  of  such  a 
circuit  is  shown  in  Fig.  9.  In  this 
circuit,  the  first  blocking  oscillator 
provides  a  trigger  pulse  to  the 
sweep  circuit  and  at  the  same 
time  serves  to  trigger  the  second 
blocking  oscillator  1’,.  The  output 
from  the  third  winding  of  trans¬ 
former  T,  provides  the  plate  cur¬ 
rent  needed  for  o.scillator  tube  V’,. 
The  heater  of  V’,  is  raised  above  a-c 
ground  potential  by  the  use  of  a 
choke  wound  on  the  lower  half  of 
coil  L,.  This  is  necessary  because 
the  cathode  of  V,  is  above  a-c 
ground  potential.  Capacitor  C,  is 
employed  for  frequency  adjust¬ 
ment.  The  coupling  between  L, 
and  L,  should  be  adjusted  experi¬ 
mentally  until  maximum  deflection 
is  obtained  on  the  screen  of  the 
cathode-ray  tube.  Figure  10  shows 
the  trace  of  a  400-mc  sine  wave 
generated  by  this  circuit  at  a  repe¬ 
tition  rate  of  2,500  per  second  on 
the  screen  of  a  type  5XP  cathode- 
ray  tube. 
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FIG.  1 — Schematic  diagram  oi  electronic  speed  twitch.  The 
output  irequency  oi  an  a-c  tachometer  It  used  at  input  to  the 
irequency-tentitire  network 


FIG.  2 — Voltage  and  phase  relationships  lor  thyratron  with 
Wien  bridge  orbltrarily  balanced  ot  60  cps.  Operating  ire¬ 
quency  oi  bridge  is  adjusted  by  the  S.OOO-ohm  resistor 


SPEED-CONTROLLED 

Designed  to  operate  from  a  standard  a-c  tachometer,  an  electronic  switch  makes  or  breaks 
contacts  at  a  predetermined  speed  without  materially  increasing  existing  load.  Switch¬ 
ing  on  or  off  of  auxiliary  equipment  can  thus  be  done  at  the  selected  speed  setting 


SPEED  CONTROL  by  the  use  of 
tachometers  is  less  well  known 
than  speed  measurement  by  the  use 
of  d-c  and  a-c  tachometers.  The 
simplicity  of  mechanical  systems, 
such  as  a  fly-ball  governor  whose 
output  may  be  coupled  directly  to 
the  speed-regulating  mechanism, 
makes  their  u.se  popular. 

There  are  instances  where  an 
electrical  system,  particularly  one 
using  an  a-c  tachometer,  offers  dis¬ 
tinct  advantages  over  a  mechanical 
system.  An  a-c  signal  whose  fre¬ 
quency  is  accurately  proportional 
to  the  speed  of  the  rotating  shaft 
can  be  generated  without  mechan¬ 
ical  contact  and  brushes.  In  high¬ 
speed  applications  where  gearing 
down  to  lower  speeds  for  measuring 
purposes  is  not  practical,  the  tacho¬ 
meter  speed-control  system  may  be 


applied  advantageously. 

Remote  indicators  for  speed  are 
most  likely  to  be  electrical.  If  con¬ 
trol  signals  at  a  certain  speed  are 
required,  they  can  be  derived  from 
the  same  elements  used  for  indica¬ 
tion  by  use  of  a  tachometer  system. 

Switch  Operation 

The  electronic  speed  switch  oper¬ 
ates  a  relay  at  a  preselected  speed. 
The  switch  obtains  its  signal 
from  an  a-c  tachometer  whose  out¬ 
put  frequency  is  used  for  speed 
measurement.  Figure  1  shows  a 
schematic  diagram  of  the  speed 
switch  circuit. 

The  tachometer  output  is  applied 
through  two  different  transformer 
windings  to  the  plate  of  a  2D21  thy¬ 
ratron  and  to  a  Wien  bridge.  The 
output  of  the  Wien  bridge  is  con¬ 


nected  to  the  grid  of  the  thyratron. 
A  negative  d-c  bias  prevents  the 
thyratron  from  firing  unless  volt¬ 
ages  of  proper  phase  are  superim¬ 
posed  from  the  output  of  the  bridge. 
The  sensitive  double-pole  double¬ 
throw  d-c  relay  in  the  plate  circuit 
becomes  energized  when  the  thyra¬ 
tron  conducts. 

Figure  2  shows  the  plate  and  grid 
voltages  of  the  thyratron  and  their 
phase  relationship  for  a  Wien 
bridge  arbitrarily  balanced  at  60 
cycles  and  a  tachometer  voltage 
which  rises  linearly  with  frequency. 

If  the  frequency  of  the  tacho¬ 
meter  is  equal  to  the  balance  fre¬ 
quency  of  the  bridge,  the  grid  volt¬ 
age  is  180  degrees  out  of  phase  with 
the  plate  voltage  and  the  tube  does 
not  conduct.  As  the  tachometer 
frequency  increases,  the  grid  volt- 
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Complet*  iwilch  auembly.  All  electrical  componenli  are  hermetically  lealed  in  one 
container  lor  greater  economy  in  tile  and  weight.  Internal  parti  are  supported  by 
rubber  bumpers 
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age  increases  and  leads  the  plate  by 
an  angle  less  than  180  degrees. 
Thus,  somewhere  at  the  beginning 
of  each  positive  plate-voltage  cycle 
the  grid  will  become  sufficiently 
positive  to  fire  the  thyratron  for  the 
balance  of  the  half  cycle  and  a  cur¬ 
rent  will  flow  sufficient  to  energize 
the  relay. 

Frequencies  below  the  balance 
point  will  also  cause  a  rise  in  the 
grid  voltage,  but  in  this  case  the 
grid  voltage  will  lag  the  plate  volt¬ 
age  by  less  than  180  degrees.  The 
grid  will  be  negative  at  the  start  of 
each  positive  plate-voltage  cycle  but 
will  go  positive  at  some  point  near 
the  end  of  the  half  cycle.  The  aver¬ 
age  current  created  in  this  manner 
can  be  kept  well  below  the  value  re¬ 
quired  to  energize  the  relay. 

The  average  current  value  might 


become  critical  for  very  low  fre¬ 
quencies  were  it  not  for  the  fact 
that  the  tachometer  voltage  al.so  de¬ 
creases  with  frequency.  The  rela¬ 
tionship  between  grid  and  plate 
voltage  at  any  one  point  can  be 
obtained  by  the  choice  of  the  trans¬ 
former  winding  feeding  the  bridge 
and  plate  circuit. 

Even  though  a  phase-controlled 
thyratron  circuit  has  been  chosen 
to  make  the  operation  dependent 
primarily  on  frequency,  variations 
of  the  tachometer  output  voltage 
will  influence  the  accuracy  of  the 
switch  to  some  degree.  A  decrease 
in  plate  voltage,  for  instance,  will 
require  a  larger  grid  voltage  to 
fire  the  thyratron,  as  can  be  deter¬ 
mined  from  the  characteristics.  To 
produce  this  larger  grid  voltage,  a 
higher  frequency  is  necessary  which 


in  turn  results  in  a  change  of  the 
set  point.  For  the  values  used  in 
Fig.  2,  a  10-percent  change  in  tach¬ 
ometer  voltage  causes  a  shift  of  1.2 
percent  in  the  operating  point. 

Line-Voltage  and  Temperature 
Effects 

Line-voltage  variations  do  not 
.affect  the  operation  of  the  switch 
because  filament  and  bias  voltage 
are  both  derived  from  the  same  a-c 
source.  An  increa.se  in  filament 
voltage  decreases  the  operating 
point,  opposite  to  the  effect  of  an 
increase  in  bias  voltage.  With 
proper  choice  of  the  bias  voltage  the 
switch  can  be  made  independent  of 
normal  line-voltage  variations. 

To  eliminate  the  influence  of 
temperature  variations,  the  1,225- 
ohm  bridge  resistor  is  made  of 
copper.  Its  value  is  determined  so 
that  it  compensates  for  variations 
of  the  other  bridge  components  and 
the  thyratron  to  make  the  switch 
practically  independent  of  ambient 
temperature  variations. 

All  electric  components,  includ¬ 
ing  the  relays,  are  hermetically 
.sealed  into  one  container  to  protect 
them  from  altitude,  temperature 
and  humidity  variations,  which  are 
quite  severe  in  aircraft  applications 
for  which  this  particular  model  was 
designed.  Sealing  all  parts  into 
one  container,  rather  than  provid¬ 
ing  individual  hermetically  sealed 
components,  gives  greater  economy 
in  size  and  weight,  which  is  of  ut¬ 
most  importance  for  aircraft  in¬ 
stallations.  The  chassis  is  con¬ 
nected  to  the  container  by  means  of 
rubber  bumpers  which  furnish  the 
nece-ssary  shock  and  vibration  pro¬ 
tection.  One  AN  type  connector 
has  prongs  for  the  dpdt  relay  as 
well  as  for  the  tachometer  and 
power  supply.  Also  accessible  from 
the  outside  is  a  rheostat  permitting 
a  change  in  the  speed  setting. 

Connected  between  the  tachom¬ 
eter  and  speed  indicator  of  an  air¬ 
craft  engine,  this  switch  will  actu¬ 
ate  its  relay  at  a  predetermined 
-setting  without  interfering  with 
the  indicating  .system.  The  power 
drawn  from  the  tachometer  to  actu¬ 
ate  the  switch  is  not  enough  to  dis¬ 
turb  the  indication.  It  can  be  used 
to  operate  auxiliary  equipment  at 
the  selected  speed  setting  without 
mechanical  connection  to  the  engine. 
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transmissions  in  the  United  States, 
usinjr  the  iconoscope  camera  and  a 
band  of  4  me.  This  marked  differ¬ 
ence  in  quality  appears,  despite  the 
wider  bandwidth  available  to  Amer¬ 
ican  broadcasters,  because  of  the 
limitations  on  contrast  and  back¬ 
ground  inherent  in  the  storage  ac¬ 
tion  of  the  iconoscope.  American 
technicians  have  sought  for  the  past 
decade  for  a  suitable  nonstorage 
method  of  televising  24-frame-per- 
second  film  on  the  American  scan¬ 
ning  standard  of  30  frames  per 
second.  In  Great  Britain,  the  dif¬ 
ficulty  is  circumvented  by  running 


VIEWING 

SCREEN 


PROJECTION 

LENS 


PROJECTION 

lamp 


CONDENSING 

LENS 


FIXED 

FILM  MIRROR 


MIRROR 


CAM  roller 


MIRROR  DRUM 


stationary 

CAM 


MIRROR 

DRUM 

DRIVE 


film  drive' 


idler 


Continuous  FILM 


SINCE  the  advent  of  the  multi¬ 
plier  phototube  in  1938,  it  has 
been  recog-nized  that  the  flying- 
spot  method  of  televising  transpar¬ 
encies,  using  a  photomultiplier  as 
the  transducer,  jiroduces  a  higher 
quality  signal  than  do  most  other 
pickup  devices.  One  result  of  this 
situation  is  the  fact  that  film  trans¬ 
missions  from  the  BBC  stations  in 
England,  using  the  flying-spot 
technique  and  a  video  bandwidth  of 
2.75  me,  are  considered  by  most 
observers  to  be  superior  to  film 


One  such  group  of  technicians  is 
the  television  re.search  group  'of 
the  Bell  Telephone  Laboratories, 
headed  by  Axel  G.  Jensen,  which 
has  developed  a  number  of  tele¬ 
vision  film  scanners  to  serve  as 
sources  of  high-quality  television 
signals  for  laboratory  purposes. 
One  such  projector,  demonstrated 
in  recent  years,  used  a  special  form 
of  the  Farnsworth  image  dissector 
(a  nonstorage  device)  in  conjunc¬ 


tion  with  specially  printed  motion 
picture  film.  But  since  special  film 
was  needed,  the  range  of  subject 
matter  available  for  te.sting  pur¬ 
poses  was  restricted.  To  overcome 
this  limitation,  the  group  decided 
to  design  a  continuous  film  pro¬ 
jector,  similar  in  some  resjiects  to 
the  German  Mechau  machine  now 
used  by  the  BBC  for  some  of  its 
film  transmissions,  but  containing  a 
number  of  refinements  which  would 


me  nim  at  a  speea  aooui  4  percent 
above  normal,  at  25  frames  per 
second,  which  coincides  with  the 
European  scanning  standard. 


FIG.  1 — Elementi  oi  projector  when  need  ior  conventional  projection  on  viewing 
ecreen.  Roller  attached  to  each  mirror  rune  on  stationary  cam,  turns  mirror  through 
angle  to  compensate  ior  continuous  motion  oi  iilm  past  gate.  Projected  image 
contains  vertical  jitter  and  ilicker 


Motor  drive,  cam  and  rollers  (left  of  center)  of  new  projector.  High  precision  is 
required  on  cam  surface  only  over  active  angle  oi  about  32° 


Film  transport,  mirrors,  gate  (below  center)  and 
compensating  mirror  (above  center) 
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SCANNER  foi  TV 

Designed  as  high-fidelity  television  signal  source  by  research  staff  of  Bell  Telephone  Labor¬ 
atories.  mirror-drum  projector  uses  two  electronic  servo  controls  to  compensate  for  jitter 
and  flicker,  permits  flying  spot  scanning  of  24-frame  film  at  60  fields 


adapt  it  to  the  American  scanning 
standard  and  make  its  operation 
and  maintenance  relatively  simple. 

This  new  scanner,  which  is  still 
under  development,  was  described 
and  demonstrated  informally  by 
Mr.  Jen.sen  and  his  associates  be¬ 
fore  the  recent  convention  of  the 
SMPTE,  whose  members  visited 
the  Laboratories  at  Murray  Hill  on 
May  1.  This  account  is  derived 
from  the  information  released  at 
that  meeting. 

Nonintermitteni  Principle 

Figure  1  shows  the  essential 
mechanical  and  optical  elements  of 
the  new  scanner,  as  it  would  be  used 
for  conventional  projection  of  film 
on  a  viewing  screen  (rather  than 
with  a  photomultiplier  tube  as  de¬ 
scribed  below).  A  projection  lamp 
and  condenser  lens  system  pass 
light  through  a  film  gate  of  curved 
shape,  over  which  the  film  passes. 
The  film  moves  at  constant  speed, 
not  intermittently  as  in  conven¬ 
tional  pulldown  projectors.  The 
image  projected  on  the  screen 


would  therefore  be  moving  were  it 
not  for  the  fact  that  the  optical  path 
contains  a  series  of  mirrors  in  mo¬ 
tion,  their  motion  being  such  as  to 
counteract  the  motion  of  the  image. 

The  mirrors,  eighteen  in  number, 
are  mounted  on  the  periphery  of  a 
drum  or  crown  which  rotates  at 
constant  speed,  geared  directly  to 
the  film  drive  at  such  a  ratio  that 
there  is  a  crown  mirror  associated 
with  each  frame  of  the  moving  film. 
In  other  words,  for  24  frame-per- 
second  film,  the  crown  rotates  at  80 
rpm. 

Each  crown  mirror  is  free  to 
rotate  about  an  axis  in  the  plane  of 
its  reflecting  surface  and  at  right 
angles  to  the  plane  of  the  diagram. 
Each  mirror  is  caused  to  move 
about  this  axis  by  a  lever  attached 
to  a  roller,  which  rolls  on  the  sur¬ 
face  of  a  stationary  cam.  The  shape 
of  the  cam  is  such  that  the  motion 
of  the  mirror  precisely  counteracts 
the  motion  of  the  film,  and  a  sta¬ 
tionary  image  is  thereby  reflected 
through  the  projection  lens  to  a 
fixed  mirror  and  thence  the  viewing 


screen  as  shown  in  Fig.  1. 

Each  mirror  is  active  during 
about  32  degrees  of  motion.  Since 
this  is  60  percent  more  than  the 
angular  spacing  of  the  crown  mir¬ 
rors,  there  is  a  lap  dissolve  of  one 
frame  into  the  next  on  the  screen. 
In  this  manner,  the  image  projected 
is  continuous,  one  mirror  alone  be¬ 
ing  active  for  a  portion  of  the  time, 
two  adjacent  mirrors  being  active 
during  the  transition  from  one 
mirror  to  the  next.  When  two  mir¬ 
rors  are  active  the  amount  of  light 
transmitted  through  the  system 
changes  somewhat,  and  this  causes 
flicker  at  the  film  frame  repetition 
rate  of  24  per  second.  This  flicker 
will  be  removed  by  an  electronic 
servomechanism  as  de.scribed  below. 

Vertical  Jitter 

Aside  from  the  flicker  introduced 
by  the  successive  action  of  the  mir¬ 
rors,  this  projector,  in  common 
with  all  other  non-intermittent  ma¬ 
chines,  is  su.sceptible  to  vertical  jit¬ 
ter,  a  slight  upward  and  downward 
motion  of  the  projected  image  with 
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FIG.  3 — Flicker«compeosating  sertro.  Light  from  flying  spot  Is 
reflected  from  mirrors  through  ouxiiiory  goto  to  phototube. 
Light  passing  through  film  chonges  through  octiee  cycle,  but 
serro  changes  brightness  of  flying  spot  proportionately 
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respect  to  the  frame  edRes.  This 
effect  arises  mainly  from  the  diffi¬ 
culty  of  maintaining  absolute  uni¬ 
formity  of  film  motion  in  the  gate. 
This  difficulty  has  been  one  of  the 
outstanding  objections  to  continu¬ 
ous  projectors  in  the  past,  all  of 
which  have  been  found  to  require 
highly  trained  operators  to  main¬ 
tain  the  mechanism  in  proper  ad¬ 
justment.  In  intermittent  type  pro¬ 
jectors,  this  difficulty  is  avoided 
by  the  fact  that  the  individual  film 
frames  are  accurately  aligned  with 
the  sprocket  holes  in  the  film,  and 
these  holes  are  accurately  located, 
by  the  sprocket  drive,  with  the  re¬ 
spect  to  the  film  position  in  the  gate 
during  the  dwell  time  of  the  inter¬ 
mittent  motion.  In  this  new  pro¬ 
jector,  the  vertical  jitter  is  auto¬ 
matically  corrected  by  means  of  an 
electronic  servo  which  adjusts  the 
position  of  the  projected  image  by 
reference  to  an  optical  image  of  the 
sprocket  holes.  In  addition,  the 
servo  decreases  the  accuracy  re¬ 
quired  in  the  entire  optical  and  me¬ 
chanical  assembly  and  alignment. 
It  finally  also  tends  to  eliminate 
errors  due  to  film  shrinkage. 

Jitter  Compensation 

Figure  2  shows  the  adaptation 
of  the  projector  to  the  flying-spot 
method  of  pickup  together  with  the 
elements  of  the  jitter-correcting 
servomechanism.  At  the  upper 
right  is  the  picture  tube  (type 
5ZP16)  which  serves  as  the  source 
of  light.  The  screen  of  this  tube, 
which  uses  a  very  short  persistence 
phosphor,  is  scanned  in  the  usual 
manner  (525  lines,  30  frames  per 
second).  The  light  from  the  scan¬ 
ning  spot  passes  to  the  jitter  com¬ 
pensating  element,  a  front-surface 
plane  mirror  which  reflects  the 
light  through  a  projection  lens  to 
the  crown  mirrors.  These  mirrors 
move  past  the  film  gate,  and  are 
turned  by  the  cam  mechanism 
through  the  proper  angle  to  cause 
the  spot  of  light  to  move  downward 
with  the  film.  The  image  of  the 
raster  is  therefore  stationary  with 
respect  to  the  film  frame. 

The  light,  having  passed  through 
the  film,  is  collected  and  passed  to 
a  photomultiplier  tube  which  de¬ 
velops  a  video  signal  amplitude 
proportional  to  the  transmission 
factor  of  the  film.  As  the  scanning 


proceeds,  the  spot  moves  over  the 
whole  frame  in  the  conventional 
series  of  alternate  (interlaced) 
scanning  lines,  each  line  being  sta¬ 
tionary  with  respect  to  the  film 
frame. 

The  jitter-compensating  servo  be¬ 
gins  with  an  auxiliary  projection 
lamp  which  illuminates,  through  a 
right-angle  prism,  the  portion  of 
the  film  containing  the  sprocket 
holes.  The  light  is  reflected  by  the 
film  surface  surrounding  the 
sprocket  holes.  Consequently  an 
image  of  the  area  of  one  of  the 
sprocket  holes,  in  motion,  is  re¬ 
flected  back  to  the  crown  mirrors, 
whose  rotation  arrests  the  motion 
in  the  manner  described  previously. 
Thus  a  stationary  image  of  the 
sprocket  holes  is  reflected  back 
through  the  system,  is  picked  off 
to  one  side  as  shown,  and  is  imaged 
onto  a  pair  of  slits. 

The  light  through  one  of  the  slits 
is  controlled  by  the  position  of  the 
sprocket  hole  edge,  the  light 
through  the  other  slit  is  not 
affected  by  the  edge  position,  and 
serves  as  a  reference,  as  shown  at 
the  lower  right  of  the  diagram. 
The  light  from  the  two  slits  is  fed 
through  prisms  to  two  phototubes. 
These  in  turn  are  connected  to  a 
differential  amplifier  whose  output 
is  proportional  to  the  difference  in 
light  through  the  two  slits. 

If  a  sprocket  hole  tends  to  get 
ahead  of  its  correct  position,  due  to 
jitter  introduced  by  film  or  mirror 
drum,  the  light  through  the  control 
slit  increases  and  a  control  current 
of  one  polarity  results,  whereas  if 
the  sprocket  hole  falls  behind,  a 
current  of  the  opposite  polarity  is 
produced.  The  control  current, 
suitably  amplified,  is  applied  to  a 
pair  of  electromagnets  attached  to 
the  compensating  mirror  previously 
mentioned,  at  the  left  of  the  center 
of  the  diagram.  The  magnets  cause 
the  mirror  to  move  in  the  proper 
direction  and  by  the  proper  amount 
to  shift  the  direction  of  the  beams 
reflected  by  it  so  as  to  restore  the 
edge  of  the  sprocket  hole  to  its 
proper  position.  This  shift  also 
corrects  the  direction  of  the  beam 
from  the  flying  spot  to  the  film,  and 
thereby  maintains  the  raster  image 
stationary  with  respect  to  the  film 
frame. 

The  degree  of  compen.'ation  is 


such  that  the  vertical  jitter  is  re¬ 
duced  to  less  than  0.1  percent  of 
the  picture  height,  or  less  than  half 
the  width  of  a  scanning  line,  which 
is  well  within  the  usual  tolerance 
specified  for  scanning  sy.stems.  To 
achieve  this  performance,  the 
servomechanism  operates  at  high 
speed,  and  the  compensating  mirror 
moves  through  the  required  angle 
in  a  time  of  the  order  of  a  milli¬ 
second.  Fortunately  the  angle 
through  which  the  compensating 
mirror  must  rotate  is  of  the  order 
of  a  few  minutes  of  arc,  so  the 
amount  of  driving  power  required 
is  not  excessive.  In  fact,  the  driv¬ 
ing  means  consists  of  a  pair  of  5- 
inch  speaker  voice  coil  units,  and 
the  peak  power  is  of  the  order  of 
one  watt. 

Flicker  Compensation 

Figure  3  shows  a  servomecha¬ 
nism  proposed  to  compensate  for 
the  frame  flicker  previously  men¬ 
tioned.  This  feature  was  not  a 
part  of  the  apparatus  demonstrated 
but  no  difficulty  in  incorporating 
it  in  the  demonstration  equipment 
was  anticipated.  The  light  from  the 
flying  spot  is  picked  up  by  a  mirror 
at  the  side  which  reflects  the  beam 
along  an  auxiliary  path  to  the  com¬ 
pensating  mirror  and  projection 
lens  and  thence  to  the  crpwn  mir¬ 
rors.  The  two  beams,  one  on  the 
regular  scanning  path,  the  other  on 
the  auxiliary  path,  fall  on  the  mir¬ 
ror  surfaces  side  by  side  as  shown. 
Consequently  the  intensity  of  the 
two  beams  changes  in  the  same 
manner  through  the  active  cycle  of 
the  crown  mirrors.  The  auxiliary 
beam  then  passes  through  an  open 
gate  off  to  the  side  of  the  film  gate 
and  into  a  phototube  which  meas¬ 
ures  the  light  flux  in  the  auxiliary 
beam.  The  phototube  current,  suit¬ 
ably  transduced,  is  then  applied  as 
a  control  signal  on  the  electron  gun 
of  the  flying-spot  cathode-ray  tube, 
changing  the  intensity  of  the  spot 
by  an  amount  sufficient  to  com¬ 
pensate  for  the  change  in  the  light 
efficiency  throughout  the  cycle.  The 
servo  thus  acts  to  maintain  the 
intensity  of  the  light  passing 
through  the  film  at  a  constant  level, 
and  the  video  signal  variations  are 
repre.sentative  only  of  variations  of 
the  transmission  factor  of  the  film 
being  televised. — D.G.F. 


116 


July,  J9S;  — ELECTRONICS 


Section  oi  wOToguide  and  corniqaled  suriaco  which  fits  into  it 


Corrugated-Waveguide 
Band-Pass  Filters 


High-pass  properties  of  a  waveguide  are  combined  with'  low-pass  pro|>erties  of  a  corru¬ 
gated  surface  in  a  filter  designed  to  give  a  rapid  transition  between  pass  and  attenuation 
bands.  Single  corrugated  element  does  work  of  several  elements  in  conventional  designs 


— By  J.  C.  GREENE - 

Engineer 

Airborne  /natmmente  Laboratory 
Mineola,  N.  Y, 


Rapid  transition  between  pass  band  between  2,080  me  and  2,800  pass  structure  is  the  corrugated 
and  attenuation  bands  and  a  me  and  70-db  attenuation,  relative  surface  for  which  approximate  field 
wide  frequency  range  free  of  spuri-  to  the  pass-band  response,  at  2,900  solutions  have  been  given  in  the 
ous  responses  are  desirable  prop-  me.  There  were  no  responses  which  literature*  *. 

erties  of  a  band-pass  filter.  Such  were  not  attenuated  by  at  least  60  The  design  considered  in  this 
a  filter  can  be  realized  readily  by  db  from  2,900  me  to  above  10,000  paper  for  utilizing  the  corrugated 
combining  the  high-pass  properties  me.  surface  structure  is  shown  in  Fig. 

of  a  waveguide  with  the  low-pass  Because  of  the  high-pass  charac-  1,  where  one  broad  face  of  the 
property  of  a  corrugated  sur-  teristic  of  a  waveguide,  a  band-pass  waveguide  is  replaced  by  a  tapered 
face.  filter  can  be  formed  readily  by  in-  corrugated  surface.  Approximate 

In  a  particular  application  a  fil-  corporating  a  low-pass  structure  solutions  for  the  attenuation  and 
ter  was  designed  which  had  a  pass-  into  the  waveguide.  One  such  low-  phase  characteristics  of  the  filter 
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in  Fig.  1  are  obtained  by  combin¬ 
ing  design  relations'  with  a  loaded- 
line  equivalent  circuit  representa¬ 
tion'. 

An  idealized  pass-band  shape  is 
illustrated  in  Fig.  2.  The  low-fre¬ 
quency  cutoff  f,  is  provided  by  the 
normal  cutoff  of  the  waveguide, 
while  the  high-frequency  cutoff  /oo, 
at  which  there  is  infinite  attenua¬ 
tion,  is  provided  by  a  resonance  of 
the  slots  in  region  C  of  the  corru¬ 
gated  surface. 

The  slots  in  region  B  of  the 
corrugated  surface  serve  a  two¬ 
fold  purpose.  They  provide  addi¬ 
tional  resonant  elements  in  the 
upper  rejection  band  (/>/»)  to 
prevent  repetitive  pass  bands.  In 
addition  they  serve  as  a  smooth 
taper  which  transforms  the  char¬ 
acteristic  impedance  of  region  C 
into  the  characteristic  impedance 
of  the  waveguide  through  the 
taper  in  region  A. 

Filter  Characteristics 

The  loaded  transmission-line 
representation  of  one  slot  in  the 
corrugated  surface  is  shown  in 
Fig.  3.  The  characteristic  equa¬ 
tion  of  the  frequency  spectrum  re¬ 
lating  the  phase  shift  <t>  across  one 
element  of  the  loaded  line  (includ¬ 
ing  both  the  slot  and  the  trans¬ 
mission  line  of  length  V  to  the 
phase  shift  O  along  I'  between  two 
adjacent  slots  is 

coe  ^  =  co89—(Z/2Zo)  sine  tan  (p8)  (1) 

where  w  =  2x1' /X, 

0  -  2x1' 
p  =  (4  -  b')/2l' 

Z  =  characteristic  impedance  of 
the  slot 

Zt  =  characteristic  impedance  of 
the  unloaded  line 

X,  =  Kuide  wavelength  in  the  un¬ 
loaded  line 

X  =  free-space  wavelength 
Xi  guide  wavelength  in  the  loaded 
line 

X,  is  related  to  X  by  the  expression 

X,  =  x/vr  -“(X/2oV  (2) 

where  a  is  the  broad  dimension  of 
the  waveguide. 

Putting  =  p  —  ja  and  neglect¬ 
ing  resistive  losses  one  obtains  for 
the  pass  band  (a  =  0) 

cos  -f  2  n  »)  =  cos  9  —  (Z/2Zo) 

sin  9  tan  (p9)  (3) 

where  n  =  0,  ±  1,  d:  2,  etc  and  in 
the  cutoff  band  (/3  =  0  or  it) 

±  cosh  a  =■  cos  9  —  {ZI2Z,)  sin  9 

tan  (p9)  (4) 
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FIG.  1 — Mschanical  drawing  of  tapered 
corrugated  surface  which  replaces  one 
face  of  the  waveguide 


where  X^  is  the  guide  wavelength 
in  the  unloaded  section  at  the 
upper  cutoff  frequency,  /,.  It  can 
be  demonstrated  that  the  pass- 
band  resistive  losses  due  to  a 
finite  conductivity  in  the  conduct¬ 
ing  surfaces  vary  inversely  with 
the  quantity  b'/b.  This  value  was 
chosen  to  be  as  large  as  possible, 
namely  0.1.  It  may  be  seen  from 
Eq.  4  that  an  infinite  attenuation 
occurs  when  pQ  =  v/2.  The  fre¬ 
quency  at  which  this  infinite  at¬ 
tenuation  occurs  is  /ao.  However, 


9  -  2xl'/\, 


2x  {b  -  b') 
X,  2p 


Hence  at  the  infinite  attenuation 
frequency  (X,  =  X,oo) 


FIG.  2 — Ideallzod  pass-bond  shops. 
High-frsqusncy  attenuation  at  f  =  K  is 
provided  by  resonance  oi  the  slots  in 
region  C  oi  corrugated  surface  (see 
Fig.  1) 


FIG.  3 — Loaded  transmission  line  repre¬ 
sentation  of  one  slot  in  the  corrugated 
surface 


where  a  =  attenuation  in  nepers 
per  section  of  loaded  line,  ()3  + 
2njr)  =  phaseshift  per  section  of 
loaded  line. 

The  values  of  n  =5^  0  in  Eq.  3 
represent  space  harmonics  of  the 
fundamental  (n  =  0)  component 
of  the  wave.  The  positive  values 
of  n  represent  transmitted  waves, 
the  negative  values  reflected 
waves.  All  of  these  components 
are  necessary  to  fully  describe  the 
propagated  wave. 

To  simplify  the  analysis,  the 
space  harmonic  components  are 
neglected.  This  is  a  valid  assump¬ 
tion  in  the  pass  band,  since  the 
amplitudes  of  the  space  harmonics 
are  greatly  reduced  in  the  pass 
band*.  The  assumption  becomes 
less  valid  as  the  frequency  ap¬ 
proaches  that  at  which  the  slots 
become  resonant. 

Design  relationships  among  the 
dimensions  of  a  slot  are* 

672  <  r  <  (X,  i)V10  (6) 

676  <0.1  (6) 


or 


p9. 


(6-60 
2  X,- 


1/4 


(b-V) 

2 


(7) 


Eq.  7  means  that  at  the  infinite 
attenuation  frequency,  the  slot 
depth,  (6  —  b’)/2,  equals  one 
quarter  of  a  guide  wavelength. 

The  values  of  I  and  V  are  not 
critical  and  are  generally  chosen 
to  keep  the  over-all  length  of  the 
filter  as  short  as  possible.  Typical 
values  are  I'  =  21  =  0.1X,,oo.  The 
value  of  the  ratio  Z/Z.  is  taken 
to  be  2l/b',  the  ratio  of  the  slot 
height  to  the  line  height. 

Theoretical  curves  relating  <#> 
and  a  in  db  to  0  are  shown  in  Fig. 
4.  The  curves  have  been  calcu¬ 
lated  for  p  —  2  and  Z/Z,  =  2.  At 
the  point  of  infinite  attenuation,  0 
=  45  deg,  while  at  the  upper  cutoff 
point  0  =  36  deg.  Hence  the  ratio 
of  the  cutoff  wavelength,  X,„  to  the 
infinite  attenuation  wavelength, 
X,«  is  X,yx,oo  =  45  deg/36  deg  = 
1.25.  The  slot  requires  the  cutoff 
wavelength  to  be  decreased  by  25 
percent  before  its  attenuation  be¬ 
comes  infinite. 

Referring  to  Fig.  4,  representing 
the  characteristics  of  the  slots  in 
region  C  of  the  filter,  it  can  be 
seen  that  repetitive  pass  bands 
will  occur.  The  first  repetitive 
pass  band  occurs  when  X,  =  X„/2. 
To  avoid  this  pass  band  as  well  as 
higher  ones,  it  is  necessary  to  in¬ 
clude  slots  in  region  B  of  the  filter 
which  will  resonate  in  the  vicinity 
of  the  higher  passbands.  In  gen¬ 
eral,  this  condition  is  fulfilled 


118 


July,  mi  —  ELECTRONICS 


merely  by  having  a  reasonable 
length  of  taper. 

Design  Procedure 

The  filter  can  be  easily  incorpo¬ 
rated  as  an  inserted  section  in  a 
waveguide,  with  waveguide  input 
and  output.  It  can  also  be  incorpo¬ 
rated  into  a  coaxial  line  through 
the  u.se  of  waveguide  to  coaxial 
transformers.  The  transforming 
sections  form  the  input  and  output 
of  the  filter. 

The  low-frequency  cutoff  deter¬ 
mines  the  wide  dimension  of  the 
waveguide,  a,  and  is  simply  related 
to  it  by 

X.  =•  2a 

Generally,  both  the  upper  cutoff 
frequency  /,  and  a  minimum  atten¬ 
uation  at  a  point  between  /,  and 
/x  are  specified.  Once  these  are 
known,  the  slot  depth  and  number 
of  slots  in  region  C  can  be  deter¬ 
mined.  Fir.st  is  calculated  from 
the  high-frequency  cutoff  /,  by  Eq.  2. 
Because  X„/X,x  =  1.25,  l,x  may 
be  readily  found.  The  slot  depth  is 
then  made  equal  to  a,x/4. 

The  number  of  slots  required  is 
the  desired  attenuation  in  db  at 
some  frequency  between  /,  and  fao 
divided  by  the  attenuation  of  one 
slot  at  that  frequency  as  deter¬ 
mined  from  Fig.  4. 

The  lengths  of  the  tapered  sec¬ 
tions  in  regions  A  and  B  should  be 
about  equal  and  as  long  as  possible 
for  the  best  match.  A  theoretical 
curve  relating  the  vswr  introduced 
by  a  taper  as  a  function  of  its 
length  has  been  given  by  Frank’. 
From  this  curve  and  a  considera¬ 
tion  of  the  variation  in  guide  wave¬ 
length  in  the  pass  band,  a  value 
giving  small  mismatch  reflections 
over  the  entire  pass  band  is  found 
to  be  1.6  X,  or  3o. 

Experimental  Results 

An  experimental  curve  for  the 
filter  based  on  the  previous  design 
considerations  is  given  in  Fig.  6. 
The  corrugated  surface  was  de¬ 
signed  to  be  inserted  in  standard 
1.5  by  3-in.  waveguide  having  a  cut¬ 
off  frequency  of  2,080  me.  The 
desired  upper  cutoff  frequency,  was 
2,800  me  (X„  =  16.0  cm.)  This 
gives  the  infinite  attenuation  fre¬ 
quency  as  3,200  me  (X,x  =  12.8 
cm).  It  was  also  desired  to  have 


at  least  70  db  of  attenuation  at 
2,900  me  (X,  =  16.0  cm). 

Because  X„  corresponds  to  0  = 
36  deg  on  the  curve  of  Fig.  4,  at 
X,  =  15.0)  cm,  0  =38.4  deg.  From 
Fig.  4,  the  attenuation  in  db  per 
slot  at  0  =  38.4  deg  is  9  db.  Hence 
eight  slots  in  region  C  should  be 
sufficient  to  give  the  desired  atten¬ 
uation.  Actually  ten  slots  were 
used  because  the  attenuation  of  a 
slot  will  be  slightly  less  than  shown 
in  Fig.  4  due  to  resistive  lo.sses  in 
the  slot.  The  pass-band  loss,  aver¬ 
aging  approximately  2.5  db,  is  a 
combination  of  resistive  loss  in  the 
slots  and  mi.smatch  lo.ss  in  the 
tapers. 

Higher  Order  Modes 

In  the  above  analysis  it  was  as¬ 
sumed  that  only  the  dominant  mode 
TE,.,  is  propagated.  For  the  usual 
waveguide  dimensions  (broad  face 
twice  as  wide  as  the  narrow  face) 
higher-order  modes  may  be  propa¬ 
gated  at  frequencies  greater  than 
twice  the  normal  cutoff  frequency. 
If  these  higher-order  modes  are 
propagated,  spurious  responses 
may  appear  in  the  rejection  band. 

Because  of  the  symmetry  of  the 
filter,  only  TE,^  (n  =  0,1,2,  .  .  .) 
and  TM,  „  (n  =  1,2,3,  .  .  .)  modes 
can  be  excited  within  the  filter  it- 
seir.  The  first  of  these  modes,  the 


FIG.  4 — Theoratical  cuttm  lalotlnq  ot- 
l•nuotion  in  db  p«r  Motion  and  phaio 
shiil  acToos  ono  slot  ior  transmiuion 
lino  oi  length  i'  (mo  Fig.  1)  to  the  phoM 
■hift  along  the  diitonce  between  two 
■lots 


FIG.  5 — Attennotlon  cnire  ior  octual 
Alter  constructed 


TE,  ,  and  the  TM,,  will  not  be 
propagated  for  frequencies  less 
than  four  times  the  normal  cutoff 
frequency.  In  general  this  is  far 
enough  into  the  rejection  band  to 
be  of  little  consequence. 

Should  higher-order  modes,  such 
as  the  TE,  „,  TE,.,  be  set  up  in  the 
input  section  leading  to  the  filter, 
they  will  pass  through  the  filter  and 
produce  narrow  spurious  pass 
bands  for  frequencies  in  the  vicin¬ 
ity  of  twice  the  normal  cutoff  fre¬ 
quency,  three  times  this  frequency, 
and  so  on. 

At  the  cutoff  frequency  for  the 
higher  modes,  the  guide  wavelength 
for  the.se  modes  is  infinite  and 
rapidly  decreases  as  the  frequency 
is  increased.  Until  the  wavelength 
decrea.ses  to  a  value  such  that  the 
slots  in  region  C  become  resonant, 
no  attenuation  is  offered  to  the 
modes. 

The  higher  modes  can  often  be 
eliminated  by  careful  design  of  the 
input  circuit  to  eliminate  asym¬ 
metrical  structures  tending  to  ex¬ 
cite  the  higher-order  modes.  They 
may  also  he  eliminated  in  the  out¬ 
put  section  when  of  a  special  type, 
such  as  ridged  waveguide  output. 
In  this  ca.se,  the  ridged  section  is 
designed  so  that  it  passes  the  dom¬ 
inant  mode,  but  is  cut  off  for  the 
higher-order  modes  in  the  vicinity 
of  the  spurious  response  pass 
bands.  Compensating  sections  of 
different  widths,  a,  can  be  included 
in  the  filter  proper  so  that  they  are 
below  cutnff  for  the  higher-order 
modes  over  the  frequency  range  of 
the  spurious  responses’. 
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BROADCAST  TAPE 


By  D.  R.  ANDREWS 

Development  Bnpineer 
Radio  Corp.  of  Amerita 
RCA  Victor  IHv. 
Camden,  S.  J. 


Complete  equipment  except  lot  au^o  omplUlet  to  driee  copaton  motet.  Sconntaiq 
unit  cylinder  at  tower  leit  it  ^'4  inch  in  diameter  ond  2  incbet  lonq 


The  many  conveniences  of  maK^ 
netic  tape  as  a  medium  for 
recordinp  radio  proprams  are  at¬ 
tractive  to  producers  and  artists,  as 
well  as  broadcast  technicians.  A 
complete  show  can  now  be  recorded 
in  a  manner  similar  to  the  produc¬ 
tion  of  a  Hollywood  movie,  with 
each  selection  recorded  over  and 
over  until  the  director  is  entirely 
satisfied.  The  producer  can  then 
edit  the  recordinps  to  produce  pre¬ 
cisely  the  type  of  show  he  desires. 
Fluffs  may  be  easily  removed  and 
replaced.  This  practice  provides  a 
freedom  of  expression  for  the 
artist  that  is  extremely  convenient. 
During  the  editinp  process  the 
show  can  be  carefully  timed  so  that 
it  will  be  completed  without  sacri¬ 
ficing  valuable  commercial  time. 

To  insure  desirable  continuity, 
the  program  mu.st  be  timed  within 
one  .second  in  a  half  hour.  The  di¬ 
mensional  .stability  of  plastic-base 
tape  is  not  sufficient  t,  guarantee 
that  the  recorded  time  will  be  main¬ 
tained  to  such  clo.se  tolerances  dur¬ 
ing  reproduction  of  the  program. 

Conditions  of  temperature  and 
humidity  as  well  as  tension  affect 
the  physical  dimensions  of  plastic 
materials.  The.se  dimensional 
changes  may  increase  with  time. 


Therefore,  programs  that  are 
shipped  to  other  locations  hav¬ 
ing  different  climatic  conditions  or 
those  stored  for  long  periods  of 
time  may  suffer  severely  in  this 
respect.  In  such  cases,  the  time 
required  for  reproducing  the  pro¬ 
gram  may  vary  considerably  from 
the  recording  time.  - 

Timing  Controls 

Several  different  methods  of  con¬ 
trolling  the  playing  time  of  tape 
recordings  have  been  suggested  or 
tried.  One  utilizes  transverse  mag¬ 
netization  to  record  a  reference  sig¬ 
nal  on  the  tape  during  the  record¬ 
ing  of  the  program.*  This  effect  is 
accomplished  by  rotating  the  signal 
recording  head  90  degrees  so  that 
the  gap  is  placed  parallel  to  the  di¬ 
rection  of  tape  travel.  The  signal 
recorded  in  this  manner  is  repro¬ 
duced  during  playback  by  a  simi¬ 
larly  oriented  head  and  is  used  for 
.synchronizing  purposes. 

A  second  system*  makes  use  of  a 
14-kc  carrier  that  is  modulated 
with  a  timing  signal.  During  re¬ 
production,  the  carrier  is  filtered 
from  the  program  signal  and  after 
demodulation  is  used  for  synchro¬ 
nization. 

The  system  we  have  developed 


utilizes  optical  markings  to  furnish 
the  timing  signal.  Since  the  signal 
markings  are  not  magnetic,  no  un¬ 
wanted  signal  is  generated  in  the 
reproducing  head  by  the  additional 
information  stored  on  the  recording 
medium. 

The  signal  is  produced  by  equally 
spaced  bars,  printed  on  the  reverse 
side  of  the  tape,  as  they  are  scanned 
with  an  optical  transducer.  This 
transducer  comprises  an  extremely 
simple  optical  .system.  A  grid, 
placed  directly  over  the  printed  side 
of  the  tape,  consists  of  a  mask  with 
one  or  more  holes  to  correspond 
with  the  markings  on  the  tape.  A 
light  source  is  directed  towards  the 
grid  and  as  the  tape  changes  in 
color  beneath  the  hole  in  the  grid, 
more  or  less  light  is  reflected  back 
into  a  photocell. 

Figure  1  shows  a  cut-away  view 
of  a  scanner  to  illustrate  the  opera¬ 
tion  of  such  an  optical  system.  Part 
of  the  light  from  source  B  goes 
through  the  aperture  or  grid  C  onto 
the  tape  A.  The  intensity  of  the 
light  reflected  back  to  the  photocell 
D  is  partially  governed  by  the  color 
and  gloss  of  the  tape  surface.  The 
printed  markings  therefore  produce 
a  signal  in  the  photocell  whose  fre¬ 
quency  is  directly  proportional  to 
the  speed  of  the  tape  past  the 
aperture. 

The  signal  generated  by  the  mo¬ 
tion  of  the  tape  must  be  compared 
with  some  standard  or  reference 
frequency,  which  may  be  obtained 
from  a  regular  power  supply  or 
from  a  stable  clock-circuit  power 
supply.  Some  large  broadcasting 
studios  have  the  latter  to  insure  the 
accuracy  of  clocks  used  for  program 
timing.  Since  available  clock 
motors  are  designed  to  operate  on 
60  cps  and  the  NAB  standard  tape 
speed  is  fifteen  inches  per  second, 
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SPEED  CONTROL 

Magnetic-tape  programs  can  be  played  back  witbin  less  than  a  second  of  original  half- 
hour  recording  time  despite  2-percent  stretch  or  shrink.  Printed  bars  on  back  of  tape  are 
scanned  photoelectrically  to  produce  a  comparison  signal  that  is  held  at  exactly  60  cps 


the  markings  on  the  tape  are  placed 
at  four  bars  per  inch.  If  it  is  de¬ 
sirable  to  operate  the  tape  at  the 
secondary  standard  of  7.5  inches 
per  second,  the  marking  of  four 
bars  per  inch  may  still  be  used  to 
produce  a  60-cps  signal  by  means 
of  a  frequency-doubling  circuit. 

Comparing  Speeds 

Several  methods  of  comparison 
between  reference  and  photocell 
frequencies  could  have  been  used. 
One  utilizes  a  simple  beat  note  for 
driving  the  capstan  motor.  The  sig¬ 
nal  from  the  photocell  is  mixed  with 
a  signal  of  twice  the  reference  fre¬ 
quency  and  the  beat  note  produced 
will  then  vary  in  frequency  in¬ 
versely  with  the  frequency  of  the 
photocell  signal.  This  system  de¬ 
creases  the  error  but  can  never  in¬ 
troduce  sufficient  compensation  for 
complete  correction. 

A  second  method  uses  a  two- 
phase  motor  as  an  integrator.  The 


signal  from  the  reference  frequency 
is  used  to  furnish  power  for  one 
winding  of  a  two-phase  capstan 
motor.  The  signal  furnished  by 
the  motion  of  the  tape  is  amplified 
to  excite  the  second  winding  of  the 
motor.  If  the  phase  of  the  current 
through  the  first  winding  leads  that 
of  the  current  in  the  second  wind¬ 
ing,  the  torque  of  the  motor  is  in¬ 
creased,  and  conversely,  if  the 
phase  of  the  current  through  the 
second  winding  leads  that  of  the 
current  in  the  first  winding,  the 
torque  of  the  motor  is  decreased. 
Such  a  system,  however,  is  an  in¬ 
stantaneous  or  phase-integrating 
device  and  does  not  furnish  the 
time-integrating  system  desirable 
for  broadcast  timing. 

Small,  fast  deviations  may  pro¬ 
duce  extremely  high  percentages  of 
w’ow.  This  fact  makes  it  impera¬ 
tive  that  any  correction  in  speed  be 
accomplished  at  a  very  slow  rate. 

A  third  method  providing  a  slow 


time-integrating  device  may  be  de¬ 
signed  using  two  synchronous  clock 
motors.  One  operates  from  the 
clock  power  supply,  using  no  more 
than  4  watts  from  this  source.  A 
second  clock  motor  operates  from 
the  signal  generated  by  the  photo¬ 
cell,  with  rotation  counter  to  that 
of  the  first  motor.  The  shafts  of 
the  two  clock  motors  are  joined  by 
a  flexible  coupling.  As  long  as  the 
two  frequencies  governing  the 
speed  of  the  two  motors  are  identi¬ 
cal  nothing  happens,  but  any  differ¬ 
ence  in  the  two  frequencies  causes 
the  frame  of  one  of  the  motors  to 
rotate  with  respect  to  the  frame  of 
the  second  one.  This  might  be  de¬ 
scribed  as  a  simple  mechanical  dif¬ 
ferential,  which  needs  no  special 
gears  or  precision  parts. 

Capstan  Speed  Correction 

The  rotation  of  the  clock  frame 
may  be  utilized  in  a  number  of  dif¬ 
ferent  ways  to  obtain  correction  of 


FIG.  1 — Light  itom  lamp  B  raacliM  photo-  HG.  2 — Block  diagram  oi  tho  Hnol  OTStom  In  which  cloood-dicult  torvo  oporotM 
coll  D  by  roiloctlon  from  top#  A  copitoa  motor  so  that  signal  from  lopo  Is  sxactly  tO  eps 
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the  capstan  speed.  One  scheme  is 
mechanically  to  shift  a  belt  side¬ 
ways  on  a  tapered  pulley.  Such  a 
method  provides  surprisingly  ac¬ 
curate  correction  for  timing  pur¬ 
poses. 

A  second  mechanical  method  may 
be  arranged  by  driving  a  disk  with 
a  friction  roller.  Speed  corrections 
may  be  introduced  by  shifting  the 
roller  radially  with  respect  to  the 
disk.  The  timing  with  such  a  sys¬ 
tem  may  be  controlled  very  satis¬ 
factorily.  Such  a  method  is  again 
handicapped  with  inherent  mechan¬ 
ical  difficulties  that  introduce  wow- 
in  the  program  material.  The  pre¬ 
cision  necessary  in  the  construction 
of  such  a  device  to  overcome  these 
difficulties  would  probably  make  the 
cost  prohibitive. 

Any  type  of  mechanical  system  is 
handicapped  because  the  mechanical 
power  developed  by  standard  clock 
motors  is  extremely  limited. 

Overdrive  System 

The  dual  clock-motor  integrating 
system  may  be  used  satisfactorily 
by  providing  an  electronic  correct¬ 
ing  system.  One  means  of  doing 
this  is  to  have  the  speed  of  the 
capstan  slightly  more  than  required 
to  drive  the  tape  at  the  desired 
speed.  The  capstan  may  then  be 
slowed  down  to  the  proper  speed  by 
an  electronic  brake.  The  power  de¬ 


livered  to  the  electronic  brake  may 
be  controlled  by  the  rotation  pro¬ 
duced  by  the  dual  clock-motor  dif¬ 
ferential. 

There  is  one  serious  difficulty  en¬ 
countered  in  using  any  type  of  over¬ 
driven  system.  If,  for  any  reason, 
it  is  desirable  to  record  or  repro¬ 
duce  tape  without  synchronization, 
the  machine  will  be  operated  at 
some  speed  that  is  higher  than 
normal,  making  the  system  incom¬ 
patible  with  standard  unmarked 
tape.  This  incompatibility  can  be 
eliminated  by  driving  the  cap¬ 
stan  with  a  synchronous  motor  as 
shown  in  Fig.  2.  The  motor  is 
driven  with  a  power  source  of  vari¬ 
able  frequency  when  utilizing  the 
synchronizing  system,  or  with  fixed- 
frequency  power  at  other  times. 

The  motion  of  the  dual  clock- 
motor  differential  is  used  to  vary 
the  frequency  of  a  local  oscillator 
having  a  mean  frequency  of  ap¬ 
proximately  60  cps.  The  signal 
from  the  oscillator  is  amplified  with 
an  inexpensive  narrow-band  pow-er 
amplifier  to  drive  the  capstan  motor. 
A  relay  is  also  incorporated  so  that 
the  input  signal  to  the  power  ampli¬ 
fier  is  derived  from  the  local  oscil¬ 
lator  when  the  optically  marked 
tape  is  used.  If  standard  unmarked 
tape  is  used,  the  signal  that  drives 
the  capstan  motor  is  automatically 
derived  from  the  clock  circuit  or 


other  exact  reference  frequency. 

The  circuit  diagram  of  the  photo¬ 
cell  amplifier  is  shown  in  Fig.  3. 
The  exciter  lamp  in  the  scanning 
unit  must  be  heated  with  either  di¬ 
rect  current  or  alternating  current 
having  a  frequency  that  will  not 
interfere  with  the  operation  of  the 
clock  motor  driven  by  the  signal 
from  the  photocell. 

Exciter  Voltage 

Direct  current  for  the  exciter 
lamp  might  be  obtained  simply  by 
inserting  it  in  series  with  the  ampli¬ 
fier  power  supply.  However,  if  such 
a  method  is  used,  it  is  extremely 
difficult  to  filter  the  power  supply 
sufficiently  to  eliminate  low-fre¬ 
quency  feedback  effects  or  motor¬ 
boating.  This  difficulty  was  avoided 
by  using  a  high-voltage,  low-cur¬ 
rent  lamp  and  connecting  it  in  the 
bleeder  circuit  of  the  d-c  power 
supply. 

This  particular  lamp  was  de¬ 
signed  to  be  operated  with  55  v 
and  0.047  amp.  Many  such  lamps 
are  now  available  requiring  cur¬ 
rents  as  low  as  0.032  amp. 

The  photocell  selected  is  a  lead 
sulphide  type  of  small  physical  di¬ 
mensions.  The  glass  bulb  of  the 
particular  one  chosen  measures  only 
i  inch  long  and  i  inch  in  diameter. 
Cadmium  sulphide  cells  are  avail¬ 
able  in  even  smaller  sizes  (approxi- 


FIG.  3 — Complet*  circuit  diagram  thowing  approximat*  worelormi  and  th«ir  relative  ompUtudei.  Circuits  in  the  dashed  boxes  ore 

individuallr  described  in  the  text 
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FIG.  4 — RecoTary  time  alter  draitic  intentional  error  wae  introduced  into  the  eyitam 


mately  i-inch  cube).  The  lead  sul¬ 
phide  type  was  chosen  also  because 
of  its  sensitivity  at  the  red  end  of 
the  visible  spectrum. 

Since  all  the  better  quality  plas¬ 
tic-base  tapes  are  coated  with  ferric 
oxide,  their  color  is  a  reddish 
brown.  The  markings  can  be 
printed  on  this  color  with  black  ink 
and  produce  good  contrast  when 
scanned  with  a  red-sensitive  photo¬ 
cell.  If  black  tape  is  used  with 
white  markings,  the  contrast  is 
also  sufficient  with  the  same  photo¬ 
cell. 

The  lead  sulphide  photocell  has 
an  internal  resistance  that  varies 
inversely  with  the  light  applied  to 
its  sensitive  area.  The  circuit  re¬ 
quires  a  voltage  supplied  through  a 
load  resistance  or  inductance  in  the 
same  manner  as  the  anode  of  a 
vacuum  tube. 

The  output  from  the  photocell  is 
fed  to  a  conventional  preamplifier 
(Fig.  3A).  If  the  tape  is  being 
operated  at  half  speed  or  7.5  inches 
per  sec,  the  signal  is  diverted 
through  a  frequency-doubling  cir¬ 
cuit  (Fig.  3B).  This  circuit  con¬ 
sists  of  an  amplifier,  to  regain  the 
losses  caused  by  the  other  stages; 
an  isolation  stage,  to  provide  bal¬ 
anced  input  for  the  bridge;  and  a 
full-wave  bridge-type  rectifier,  to 
provide  the  frequency  doubling. 
The  gain  of  the  amplifier  is  so  ad¬ 
justed  that  the  output  signal  has 
approximately  the  same  level  as 
that  of  the  input  but  at  twice  the 
frequency. 

The  output  from  the  frequency¬ 
doubling  circuit  or  preamplifier,  as 
the  case  may  be,  is  passed  through 
a  limiter  or  clipper  circuit  (Fig. 
3C).  This  circuit  provides  an  out¬ 
put  of  constant  amplitude  even 
though  the  input  signal  may  vary 
as  much  as  five  to  one. 

The  output  from  the  clipping  cir¬ 


cuit  is  then  amplified  sufficiently  to 
operate  one  of  the  clock  motors 
(Fig.  3D).  Since  the  signal  is 
changed  to  approximately  a  square 
wave  in  the  clipping  circuit,  it  is 
necessary  to  reshape  the  signal  in 
the  amplifier  circuits.  A  nearly  sin¬ 
usoidal  signal  is  provided  by  resist¬ 
ance-capacitance  filters  as  well  as 
by  a  capacitor  tuning  the  induct¬ 
ance  of  the  clock  motor  itself. 
Changes  in  the  waveform  of  the 
signal  are  indicated  on  different 
sections  of  the  diagram.  Signals 
from  the  photocell  and  preamplifier 
are  shown  for  a  tape  speed  of  15  in. 
per  second. 

Control  Relay 

The  relay  that  .stops  the  clock 
motors  and  switches  the  signal  for 
the  capstan  motor  is  electronically 
controlled  (Fig.  3E).  The  coil  is 
in  series  with  the  cathode  circuit  of 
a  thyratron  tube  and  the  relay  is 
normally  energized.  When  the  grid 
of  the  thyratron  is  bia.sed  nega¬ 
tively,  the  tube  is  cut  off  and  the 
relay  is  denergized. 

Bias  for  the  thyratron  is  fur¬ 
nished  by  rectifying  some  of  the 
signal  generated  by  the  photocell. 
The  signal  is  furnished  to  the  diode 
rectifier  through  a  high-pass  filter 
network  from  the  output  of  the 
power  amplifier  stage.  This  filter 
network  may  be  adjusted  so  the 
relay  will  become  de-energized  as 
the  frequency  of  the  photocell  sig¬ 
nal  approaches  60  cps. 

The  variable-frequency  oscillator 
(Fig.  3F),  furnishing  the  signal 
for  the  capstan  motor,  uses  an  R-C 
circuit  of  the  phase-shift  type. 
Three  R-C  phase-shifting  elements 
are  used,  with  each  unit  shifting 
the  phase  approximately  60  de¬ 
grees.  One  of  the  resistance  ele¬ 
ments  is  varied  with  the  motion 
developed  by  the  dual  clock-motor 


differential,  and  so  drifts  the  fre¬ 
quency  of  the  oscillator. 

It  may  be  noted  that  the  imped¬ 
ances  of  the  R-C  circuits  are  kept 
as  low  as  possible.  This  precaution 
was  used  to  decrease  the  po.ssibility 
of  hum  pickup  in  the  grid  circuit. 
Any  oscillator  has  a  tendency  to 
lock-in  on  any  signal  appearing  on 
the  grid  of  the  tube.  If  lock-in  oc¬ 
curs,  the  usefulness  of  the  entire 
system  will  be  jeopardized. 

No  circuit  is  shown  for  the  power 
amplifier  needed  to  drive  the  cap¬ 
stan  motor.  A  conventional  audio 
power  amplifier  may  be  used  or  a 
much  simpler  narrow-band  ampli¬ 
fier  could  be  constructed. 

Performance 

Repeated  timing  tests  have  been 
made  with  this  synchronizing  sys¬ 
tem.  A  synchronized  tape  was  re¬ 
corded  with  timing  markers  exactly 
15  minutes  apart.  Reproduction 
of  this  tape  was  again  timed.  The 
timer  was  operated  from  the  same 
source  of  power  as  that  furni-shing 
the  reference  frequency  in  both 
cases.  The  greatest  differential  be¬ 
tween  recording  and  reproducing 
time  in  several  tests  was  0.3  second. 
This  error  might  be  reduced  still 
further  at  the  expense  of  speed  var¬ 
iation  or  wow.  A  recovery  rate  was 
selected  so  that  any  speed  changes 
would  occur  as  slow  drift  and  not 
be  detected  as  wow. 

The  curve  in  Fig.  4  depicts  the 
recovery  rate  of  tape  speed  after  an 
intentional  error  that  had  been  in¬ 
troduced  into  the  correcting  device 
by  manually  rotating  the  clock- 
motor  differential. 
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Measuring 
Vector  Relationships 


Imaginary  and  real  components  of  an  unknown  voltage  in  terms  of  a  reference  voltage 
are  indicated  directly  over  a  frequency  range  of  8  cycles  to  500  me.  Other  applications 
include  study  of  phase  delay  in  amplifiers,  wave  filters  and  attenuators 


VECTOR  RELATIONS  Of  alternating 
voltages  over  a  wide  frequency- 
range,  from  8  cycles  to  500  mega¬ 
cycles,  can  be  measured  by  means 
of  the  instrument  to  be  described. 
In  most  applications,  the  operating 
principle  is  based  essentially  on  the 
vector  theory  of  addition  and  sub¬ 
traction.  The  operating  principles 
underlying  two  frequent  applica¬ 
tions,  measurement  of  the  phase 
angle  between  two  given  voltages 
and  measurement  of  complex  com¬ 
ponents  of  an  unknown  voltage,  will 
be  discussed. 


By  Y.  P.  YU 

PasaaiCt  N.  J. 


Et  and  The  absolute  magnitude 
of  E„  may  be  written  as 

l^.l  =  l^i'l  V'(co6  e  -  ly  -f-  sin*  0 

=  2\Ei'\tin-j  (2) 

For  simplicity,  the  magnitude  of 
E,’\  is  made  equal  to  one  volt  dur- 


Phase-Angle  Measurement 

Figure  1  shows  a  block  diagram 
of  the  instrument  as  it  is  used  for 
the  measurement  of  the  phase  angle 
between  two  given  voltages,  E,  and 
E,.  Variable  attenuators  R,  and  R, 
are  used  for  adjusting  the  ampli¬ 
tudes  of  El  and  E,.  Phase  inverters 
P,  and  P,  are  capable  of  producing 
a  constant  phase  shift  of  180  de¬ 
grees  over  the  entire  range  of  oper¬ 
ating  frequency. 

When  terminals  4  and  8  are  con¬ 
nected  to  terminals  1  and  6  respec¬ 
tively,  output  meter  V  will  read  the 
vector  difference  of  Ei  and  E,.  If 
the  absolute  amplitudes  of  Ei  and 
E,'  are  made  equal  by  adjusting  f?, 
and  R„  the  reading  E,  on  the  out¬ 
put  meter  may  be  expressed  as 

Eo  ™  Et  —  E\ 

=“  (coeS -fjBintf— 1)  (1) 

where  0  is  the  phase  angle  between 


FIG.  1 — Block  diagram  oi  tha  Vactoi- 
lyxer 


Eo 

1 

FIG.  2 — Vactor  diagram  usad  in  cotmac- 
tlon  with  maaauramant  oi  complax  com- 
ponanti  oi  an  unknown  Toltago 


ing  adjustment  of  attenuator  i?„ 
whereby  the  term  I£,'|  may  be 
omitted  in  Eq.  2,  and 

1^.1  =  28in-| 

The  output  meter  may  be  cali¬ 
brated  to  indicate  directly  the  phase 
angle  in  degrees  between  any  two 
voltages.  For  instance,  a  meter 
with  full-scale  sensitivity  of  two 
volts  will  read  60  degrees  at  its 
center  and  180  degrees  at  full  scale. 

The  distribution  of  readings  on 
a  meter  face  is  an  important  factor 
in  the  design  of  measuring  instru¬ 
ments.  A  linear-scale  meter  which 
has  a  guarantee  of  one  percent 
error  at  full  scale  would  produce 
an  error  of  10  percent  at  one-tenth 
full  scale.  Sinusoidal  distribution  of 
meter  readings  is  a  desirable  fea¬ 
ture  since  the  percentage  accuracy 
of  readings  is  nearly  uniform  over 
the  entire  scale. 

Where  the  two  voltages  under 
consideration  are  nearly  opposite  in 
phase,  the  accuracy  of  reading  can 
be  greatly  increased  by  introducing 
a  phase  shift  of  180  degrees  to 
either  one.  This  is  done  with  phase 
inverter  P,  or  P^  A  second  scale 
starting  with  180  degrees  at  its 
normal  zero  position  is  established. 

Without  altering  the  value  of  any 
circuit  element  the  full-scale  sensi¬ 
tivity  may  be  increased  to  any  value 
between  0  and  180  degrees  or  be¬ 
tween  180  and  360  degrees  by  in¬ 
creasing  the  value  of  |E',|. 
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Initniment  chaiiit  with  covet  removed 


Front-panel  view  oi  the  complete  instrument 


ode  is  arranged  as  a  cathode  fol¬ 
lower  to  provide  a  high  input  im¬ 
pedance  and  to  allow  the  resistance 
of  the  potentiometer  at  its  cathode 
to  become  very  low.  The  first 
feature  is  essential  for  many  prac¬ 
tical  applications  while  the  second 
helps  to  minimize  the  error  caused 
by  the  stray  capacitances  of  the 
potentiometer. 

Experimental  results  show  that 
the  maximum  error  introduced  by 
the  circuit  of  Fig.  3  is  less  than  2 
degrees  at  2.5  me  with  a  1,000-ohm 
carbon  potentiometer  for  Rf  At 
low  frequencies,  the  error  angle  is 
determined  by  the  values  of  C,  and 
R:. — the  larger  these  two  elements 
are,  the  smaller  the  error  angle. 
Capacitor  C,  keeps  the  d-c  potential 
constant  at  the  output  terminal 
during  adjustment. 

Figure  4  shows  the  schematic 
diagram  of  the  differential  rectifier 

If  the  phase  angle  between  the  and  the  balanced  cathode-follower 
unknown  voltage  and  the  reference  circuits  appearing  in  Fig.  1.  Diode 
voltage  is  greater  than  90  degrees  F,  functions  as  a  differential  recti- 
but  less  than  270  degrees,  the  above  fier.  During  the  positive  loop  of 
method  of  measuring  complex  com-  the  applied  voltage,  C,  and  C, 
ponents  still  is  useful  when  E,'  is  charge  through  V,.  During  the 
shifted  180  degrees  with  respect  to  negative  loop  of  the  applied  voltage 
El  by  inserting  phase  inverter  P,.  these  two  capacitors  discharge 

,  .  .  through  the  series  combination  of 

H,gh.lmpedance  Attenuator  ^  ^  the 

The  attenuator  circuit  shown  in  circuit. 

Fig.  3  is  designed  to  minimize  The  time  constant  during  dis- 
phase-di.stortion  difficulties  encount-  charge  is  made  very  large  compared 
ered  with  conventional  volume  con-  with  that  during  charge,  and  there- 
trols  at  high  frequencies.  The  tri-  fore  the  sum  of  the  average  poten- 


The  principle  underlying  this 
feasibility  can  beat  be  explained 
by  referring  to  Eq.  2.  As  the 
phase  angle  6  of  this  equation 
decreases,  the  magnitude  of  the 
resultant  voltage  |J?.I  may  be  held 
constant  if  the  amplitudes  of  the 
input  voltages  increase  accordingly. 
This  in  turn  keeps  the  indication 
on  the  output  meter  unchanged, 
since  it  is  energized  by  the  result¬ 
ant  voltage 

If  it  is  desired  to  increase  the 
full-scale  angular  sensitivity  of  the 
instrument  from  180  degrees  to  60 
degrees  with  the  voltage  sensitivity 
of  the  output  meter  remaining  at 
2  volts,  Ri  and  R,  are  readjusted  so 
that  the  magnitudes  of  ■£','1  and 
\E,'\  will  be  two  volts  instead  of 
one  volt.  After  this  readjustment 
the  angular  sensitivity  of  the  out¬ 
put  meter  will  be  increased  by  three 
times. 

Measuring  Complex  Voltages 

The  instrument  is  a  simple  and 
convenient  device  for  direct  indica¬ 
tion  of  the  imaginary  and  real  com¬ 
ponents  of  an  unknown  voltage  in 
terms  of  a  reference  voltage.  The 
block  diagram  of  Fig.  1  may  also  be 
used  to  explain  the  operating  prin¬ 
ciple  underlying  this  application. 

In  Fig.  1,  El  and  E,  are  assumed 
to  be  the  reference  and  unknown 
voltages  respectively.  Attenuator 
R,  is  adjusted  to  give  zero  attenu¬ 
ation  so  that  E,'  will  be  equal  to 


Attenuator  Ri  is  adjusted  until  the 
deflection  at  the  output  meter 
reaches  a  minimum  with  terminals 
4  and  8  connected  respectively  to 
terminals  1  and  6.  To  represent 
this  condition,  a  vector  diagram  is 
drawn  in  Fig.  2  for  voltages 
El,  and  E,.  Symbol  E,  denotes  the 
reading  on  output  meter  V,  which 
is  also  the  potential  developed 
across  terminals  1  and  6  when  the 
meter  is  correctly  calibrated. 

Since  these  three  vectors  form  a 
right  triangle,  the  diagram  indi¬ 
cates  that  E,  is  equal  to  the  imagi¬ 
nary  component  of  E,  and  that  E/ 
is  equal  to  the  real  component  of  E,. 
The  output  meter  will  read  directly 
the  imaginary  component  with 
terminals  4  and  8  connected  to  the 
positions  shown  in  Fig.  1  and  read 
directly  the  real  component  when 
terminal  8  is  connected  to  terminal 
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tUh  across  Cs  and  C,  is  only  slightly 
less  than  the  peak  value  of  the  posi¬ 
tive  loop  of  the  applied  voltage. 
Resistors  R-.  and  R,  are  used  to  iso¬ 
late  both  input  terminals  from  the 
other  part  of  the  circuit.  Both  in¬ 
put  terminals  can  be  connected  to 
points  which  are  above  a-c  ground 
potential. 

Triodes  and  V,  function  as  a 
balanced  cathode  follower.  The  im¬ 
pedance  between  points  C  and  D 
looking  into  the  cathode  follower  is 
R»'(l  —  A),  where  A  is  the  gain 
of  the  cathode  fcrflower.  This  im¬ 
pedance  becomes  ver>'  large  com¬ 
pared  with  R,  when  A  approaches 
unity.  In  practice,  the  value  of 
Ri  (1  —  A)  can  be  conveniently 
made  equal  to  100  megohms  or 
higher  if  R.  is  chosen  to  be 
10  megohm.*.  This  high  im¬ 
pedance  makes  it  possible  to  oper¬ 
ate  the  instrument  at  frequen¬ 
cies  as  low  as  a  few  cycles  since 
the  time  constant  [C.C,/(Ci  C,)] 

[R,  (1  —  A )  j  determines  the  lower 
limit  of  the  frequency  response. 

Another  feature  of  the  circuits 
described  is  good  stabilit>-.  This  is 
achieved  by  the  use  of  balanced  ar-' 
rangement.  Physically,  R^,  T- 
r,  and  r,-V.  perform  as  four 
arms  of  a  balanced  bridge  in  which 
R.  and  R.  correspond  to  the  ratio 
arms,  IVr,  to  the  unknown  arm 
and  IVT.  to  the  standard  arm. 

VHP  Operation 

With  available  circuit  elements 
and  technical  knowledge  it  is  ex¬ 
tremely  difficult  to  construct  a  vari¬ 
able  attenuator  which  will  produce 
negligible  or  constant  phase  shift 
from  10  to  500  me  while  also  hav¬ 
ing  a  high  input  impedance.  It  is 
equally  difficult  to  construct  a  high- 
impedance  network  which  will  in¬ 
troduce  a  constant  phase  shift  over 
this  range. 

Figure  5  shows  the  basic  circuit 
of  the  instrument  when  it  is  used  at 
high  frequencies.  In  this  circuit, 
rectification  is  performed  by  the 
probe  which  consists  of  a  german¬ 
ium  crystal,  two  capacitors  and 
two  resistors.  The  resonant  fre¬ 
quency  of  the  probe  can  be  made 
very  high,  over  700  me,  when  care 
is  taken  during  construction.  Po¬ 
tentiometer  R.  is  used  for  panel 
zero  adjustment.  Before  operation 
the  variable  arms  of  potentiometers 


R,  and  R,  are  set  at  their  extreme 
right  positions. 

In  order  to  explain  the  operation 
of  this  circuit,  consider  the  case  of 
measuring  the  phase  angle  between 
two  given  voltages.  .Assume  that 
symbols  Rj  and  E,  represent  the 
two  given  voltages  and  the  magni¬ 
tude  of  E-  is  smaller  than  that  of 
Ef  The  procedure  for  handling 
various  controls  is  as  follows:  (1) 
Connect  input  terminal  6  to  ground 
and  connect  terminals  4  and  5  to 
terminals  1  and  2,  respectively.  -Ad¬ 
just  potentiometer  R,  until  a  half¬ 
scale  deflection  is  obtained  on  the 
output  meter.  This  step  serves  to 
adjust  the  sensitivity  of  the  instru¬ 
ment  so  that  a  full-scale  deflection 
will  occur  if  the  phase  angle  to  be 
measured  is  180  degrees.  2  Con¬ 
nect  terminal  4  to  ground  and 
terminal  6  back  to  terminal  3.  then 
adjust  potentiometer  R,  until  a  half¬ 
scale  deflection  is  again  obtained 
on  the  output  meter.  This  step 
serves  to  adjust  the  zero  indication 
of  the  instrument  so  that  the  out¬ 
put  meter  will  read  zero  when  the 
two  input  voltages  are  in  phase. 

Connect  terminal  4  back  to 
terminal  1.  Now  enter  the  reading 
of  the  output  meter  into  one  of  the 
curves  of  Fig.  6  and  find  the  answer 
on  the  X  axis.  If  the  absolute 
magnitudes  of  both  input  voltages 
are  equal,  the  phase  angle  can  be 
read  directly  on  the  output  meter 
and  it  is  possible  to  omit  both  the 
second  step  and  the  use  of  the 
curs'es  of  Fig.  6. 

To  explain  the  operating  prin¬ 
ciple.  an  expression  for  the  voltage 
E,  developed  across  terminals  1  and 
6.  which  is  also  the  reading  on  the 
output  meter,  is  written  as  follows : 

E.=  E,-  E,= 

'gi:(no<»  9 -rjnsin  9  —  1)  :Z) 

where  ti  =  'Ej'/'R,!  and  9  is  the 
phase  angle  between  E-.  and  E^  The 
absolute  amplitude  of  E,  is 

\E,  =  1£;,  Vn*  —  1  —  2ii  eoe  9  (4) 

Equation  4  indicates  that  E.'  var¬ 
ies  from  (n  —  1)  R,  to  (n  -i-  1) 
Ri'  as  the  angle  9  varies  from  zero 
to  180  degrees.  Thus  the  maximum 
variation  is  2  R,  which  is  inde¬ 
pendent  of  the  ratio  n.  This  rela¬ 
tion  is  very  important  in  using  the 
instrument  at  high  frequencies. 


czy 

FIG.  1  niHh  dteail  dauijiuB  ed  tha  ol- 
lenaotot  io*  oad  radio  faoqnoKiM 


FIG.  4 — DiiioroBtial  roctiiiot  and  bal¬ 
anced  cathode  ioUowet 


.Assume  that  9:  is  the  reading  of 
the  output  meter  and  9  is  the  true 
phase  angle  between  E,  and  Et. 
Since  the  scale  of  the  output  meter 
is  calibrated  in  degrees  for  the  case 
when  both  input  voltages  have  equal 
amplitude,  we  may  write 

2  |£il  BL  *■  =  Igil  [  Vn*  -f  1  —  coo  9 
-  (»  -  1)1  (5) 

In  Eq.  5,  the  term  at  the  left  is  ob¬ 
tained  by  substituting  n  =  1  into 
Eq.  3,  while  the  term  at  the  right  is 
derived  from  Eq.  4  and  the  fact 
that  a  voltage  with  amplitude  equal 
to  (n  —  1)  'El  is  balanced  out 
from  the  output  meter  during  the 
.second  step  of  adjustment.  By  re- 
arrangment  of  terms,  Eq.  5  becomes 

COO  9  =•  2  -  an  ^  *in 

-  i  (6) 

Graphical  representation  of  Eq.  6 
is  shown  in  Fig.  6. 

Complete  Instrument 

.A  simplified  circuit  diagram  of 
the  complete  instrument  is  shown 
in  Fig.  7.  Essentially  the  instru¬ 
ment  is  a  combination  of  the  follow¬ 
ing  elements:  two  variable  attenu¬ 
ators,  two  phase  inverters,  a  differ¬ 
ential  rectifier,  a  balanced  cathode 
follower,  a  high-frequency  probe. 
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FIG.  6 — CurvM  u(ed  In  coniuncUon 
with  lh«  hiqb-liequency  prob« 


an  automatic  relay  circuit  and  a 
regulated  power  supply.  Duo-tri- 
odes  Vi  and  having  a  transcon¬ 
ductance  of  approximately  10,000 
micromhos  with  both  sections  con¬ 
nected  in  parallel,  are  employed  as 
cathode  followers  in  the  attenuator 
circuits,  permitting  the  use  of  low- 
resistance  potentiometers  and  R, 
for  adjustment. 

Two  single-stage  degenerative 
amplifiers  using  pentodes  V,  and 
Vt  are  employed  for  phase  inver¬ 
sion.  When  switch  S.  is  at  the  posi¬ 
tion  marked  binding  post,  duo- 
diode  F,  and  duo-triode  V,  are  con¬ 
nected  respectively  as  a  differential 
rectifier  and  a  balanced  cathode  fol¬ 
lower  similar  to  those  described  in 
the  early  part  of  this  paper. 

The  high-frequency  probe  con¬ 
sists  of  a  germanium  crystal,  two 
resistors  and  two  capacitors.  When 
switch  5.  is  at  the  position  marked 
PROBE,  the  balanced  cathode  fol¬ 
lower  is  connected  to  the  probe  for 
operation  at  high  frequencies.  Po¬ 
tentiometer  Ri  is  inserted  for  panel 
zero  adjustment  when  the  probe  is 
in  use,  otherwise  potentiometer  JJ. 
is  used  alone  for  the  same  purpose. 
This  arrangement  was  found  neces¬ 
sary  in  order  to  avoid  initial  rush 
of  pointer  movement  during  zero 
setting.  Switch  S,  is  used  for  sense 
identification.  If  voltage  F,  lags 


FIG.  7 — Schamatic  diaqram  oi  complet*  initrumant.  Duo-triodai  V,  and  Vi  ai*  amployed 
an  cathod*  iollowers  In  the  attenuator  circulta 


F„  the  turning  of  switch  S,  will 
cause  the  meter  reading  to  increase 
since  an  additional  phase  angle  is 
added  to  voltage  F,. 

During  operation,  when  switch 
Si  or  Si  is  turned  from  the  position 
shown  in  Fig.  7  to  the  position 
marked  0®  or  the  position  marked 
DIRECT,  a  sudden  large  variation  in 
potential  difference  may  develop 
across  capacitors  C.  and  C..  This 
variation  in  turn  causes  a  heavy 
transient  current  to  overload  the 
output  meter.  The  operation  will 
be  interrupted  until  the  charges  on 
C,  and  Cl  return  to  the  steady-state 
condition.  This  condition  may  take 
as  long  as  several  minutes  to 
establish  since  the  input  impedance 
of  the  balanced  cathode  follower  is 
very  high,  over  100  megohms.  The 
heavy  transient  current  may  even 
damage  the  output  meter  in  some 
cases  unless  an  automatic  relay  cir¬ 
cuit  is  added  to  the  instrument. 

The  relay  circuit  embodies  a  triode 
F„  which  normally  operates  slightly 
above  its  cutoff,  an  R-C  circuit  of 
proper  time  constant  and  an  elec¬ 
tromagnetic  relay  of  which  the  ac¬ 
tion  is  controlled  by  the  plate  cur¬ 
rent  of  the  triode.  When  switch  S, 
is  turned  to  the  position  marked  0° 
from  the  position  shown  in  Fig.  7, 
Cl  is  short  circuited  and  C,  with 
zero  initial  charge  is  connected 


across  the  grid  and  cathode  of  tri¬ 
ode  Ffc  The  plate  current  of  F, 
rises  abruptly  and  the  relay  in  its 
cathode  circuit  is  energized  imme¬ 
diately.  Capacitor  C,  charges 
through  R,  and  the  potential  at  the 
grid  of  F,  decreases  exponentially 
toward  zero. 

The  relay  will  be  deenergized 
again  as  soon  as  the  plate  current 
of  F,  decreases  to  a  certain  value. 
The  energizing  of  the  relay  serves 
to  short-circuit  the  input  terminals 
of  the  balanced  cathode  follower 
and  to  disconnect  the  output  meter. 
The  charges  on  C,  and  C.  will  reach 
their  steady-state  condition  in  a 
much  shorter  interval  and  the 
pointer  of  the  output  meter  will 
stay  at  its  zero  position  until  the 
steady-state  condition  has  been  es¬ 
tablished  if  a  proper  time  constant 
is  chosen  for  R,C,.  During  the  next 
switching  action  that  includes  the 
turning  of  switch  Si  to  its  original 
position  or  the  position  marked 
DIRECT,  or  the  turning  of  switch  S, 
to  the  position  marked  0®,  Ct  will 
be  short-circuited  and  C,  will  be 
connected  across  the  grid  and 
cathode  of  triode  F^  The  relay 
operates  and  the  process  repeats. 

The  author  wishes  to  acknowl¬ 
edge  that  the  instrument  described 
was  developed  for  the  Advance 
Electronics  Company. 
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FIG,  I — Circuit  diagrom  ior  iquoie-waTe  qanerator.  Th*  clipper  ilage  employi  o 
6BN6  qated-bsom  tub* 


Most  square-wave  generators 
are  fairly  expensive  because 
they  employ  several  cascaded  ampli¬ 
fier  stages  to  provide  adequate  elipr 
ping  action.  With  only  five  tubes 
used  in  the  complete  instrument,  a 
square-wave  generator  using  a 
6BN6  gated-beam  tube  as  a  clipper' 
delivers  a  signal  with  good  wave¬ 
form,  fast  rise  time  and  wide  fre¬ 
quency  range.  The  schematic  dia¬ 
gram  of  such  an  instrument  is 
shown  in  Fig.  1. 

Circuit  Description 

Referring  to  the  schematic  dia¬ 
gram  of  Fig.  1,  a  12AU7  twin-tri- 
ode,  is  used  as  a  plate-coupled 
symmetrical  multivibrator.  Five 
separate  frequencies  of  operation 
are  provided  with  each  frequency 
obtained  by  changing  the  grid-plate 
R-C  circuits  by  means  of  switch  Si. 
The  grid  resistors  are  dual  poten¬ 
tiometers  which  can  be  adjusted  to 
supply  exact  frequencies  on  each 
switch  position  regardless  of  cou¬ 
pling-capacitor  tolerances. 

The  nonsinusoidal  signal  appear¬ 
ing  across  plate  load  R,  is  applied 
through  C„  to  the  gated-beam  clip¬ 
per  Both  plate  and  screen  volt¬ 
ages  on  this  tube  must  be  kept  low 
for  good  clipping. 

A  square-wave  signal  appears 
across  plate  load  and  is  applied 
through  Cl,  to  the  wide-band  volt¬ 


age  amplifier  V,.  The  amplified 
square-wave  signal  is  then  applied 
through  Ca  to  the  cathode-follower 
output  stage  V4  which  permits  a 
low-impedance  output. 

Direct  voltages  to  operate  the  in¬ 
strument  are  supplied  by  a  conven¬ 
tional  full-wave  rectifier  power  sup¬ 
ply  using  a  5Y3GT. 

Design  Features 

Small-value  plate-load  resistors 
are  used  in  each  amplifier  stage  to 
provide  wide  frequency  response 
and  to  minimize  the  effect  of  dis¬ 
tributed  capacitance. 

To  amplify  a  square-wave  signal 
with  minimum  waveform  distortion, 
an  amplifier  should  be  capable  of 
amplifying  frequencies  without  at¬ 
tenuation  to  at  least  the  tenth  har¬ 
monic  of  the  square-wave  funda¬ 
mental  frequency.  Since  the  high¬ 
est  frequency  square-wave  signal 
supplied  by  this  unit  is  500,000  pps, 
the  amplifiers  must  be  reasonably 
flat  to  better  than  5  megacycles.  By 
using  small  plate-load  resistors  and 
care  in  wiring  it  has  been  possible 
to  accomplish  this  without  having 
to  use  peaking  coils  or  other  means 
to  boost  the  high-frequency  re¬ 
sponse.  This  is  desirable  so  that 
the  final  square  wave  will  be  free  of 
overshoots,  ringing  and  high-fre¬ 
quency  phase  shift. 

At  low  frequencies,  other  prob¬ 


lems  are  encountered.  Since  a  low- 
frequency  square  wave  may  be  con¬ 
sidered  as  a  switched  d-c  signal,  the 
amplifier  circuits  must  be  capable 
of  holding  a  steady  level  during  a 
period  equal  to  one-half  a  cycle  of 
the  lowest-frequency  square  wave 
to  be  obtained.  Towards  this  end, 
large  R-C  time  constants  are  used 
in  coupling  between  stages  and 
large-capacitance  electrolytics  are 
used  in  filtering  and  by-pass  cir¬ 
cuits. 

Several  requirements  dictated 
the  design  of  the  output  circuit.  In 
common  with  all  wide-band  devices, 
the  output  impedance  had  to  be 
low.  At  the  same  time,  it  was  de¬ 
sired  to  provide  control  over  the 
output  level  at  minimum  cost  and 
without  distortion  of  signal  wave¬ 
form  at  different  levels. 

A  cathode-follower  output  circuit 
w’as  selected  and  a  low-resistance 
potentiometer,  Rn,  used  to  control 
the  output  level.  Even  with  these 
precautions,  the  waveform  suffered 
near  the  ends  of  rotation  of  the 
control.  This  was  due  to  the  fre¬ 
quency  consciousness  of  a  potenti¬ 
ometer  type  of  control.  To  mini¬ 
mize  this  effect,  fixed  resistances, 
R„  and  were  added  to  prevent 
adjusting  the  control  to  extreme 
limits. 

In  the  final  circuit,  it  is  possible 
to  adjust  the  output  level  over  the 
desired  range  without  waveform 
distortion  from  50  to  500,000  pulses 
per  second. 

Choice  of  Frequencies 

Since  a  square-wave  signal  is 
satisfactory  for  checking  an  ampli¬ 
fier  to  at  least  the  tenth  harmonic 
of  its  fundamental  repetition  rate, 
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Output  from  oO  to  300, 000  pulses  jwr  second  is  provided  in  five  steps  for  cheekinj; 
frequency  response,  phase  shift  or  transient  response.  Simple  circuit  includes  a  symmet¬ 
rical  nuiltivihrator,  gated-heam  tube,  wide-hand  amplifier  and  cathode-follower  output 


it  13  not  necessary  to  provide  con¬ 
tinuous  frequency  coverage  in  a 
square-wave  generator.  Four  or  five 
frequencies,  if  carefully  chosen,  are 
satisfactory  for  all  normal  work. 

Frequencies  permitting  the  final 
instrument  to  be  applied  with  equal 
versatility  to  the  design  of  audio 
amplifiers  and  pul.se  and  video  am¬ 
plifiers  were  selected.  For  these 
reasons,  repetition  rates  of  50, 
1,000,  10,000,  100,000  and  500,- 
000  pps  were  chosen. 

Another  model  will  be  made  avail¬ 
able  for  wide-band,  high-fidelity 
audio-amplifier  work.  It  will  sup¬ 
ply  signals  at  50,  500,  5,000,  10,000 
and  20,000  pps. 

Output-signal  level  may  be  ad¬ 
justed  by  means  of  Rr,  from  approx¬ 
imately  0.8  to  8  volts  peak-to-peak. 
This  permits  checking  not  only 
complete  amplifier  circuits  but  also 
individual  stages  and  attenuator 
circuits.  Output  impedance  varies 
from  about  50  ohms  to  approxi¬ 
mately  550  ohms,  depending  on  the 
attenuator  setting. 

Rise  time  is  good,  and  for  the 
500-kc  signal  is  better  than  0.07 
microsecond. 

Applications 

The  final  instrument  may  be  used 
for  checking  amplifiers,  peaking  or 
ringing  networks,  attenuator  cir¬ 
cuits,  phase-shift  circuits  and  puls¬ 
ing  circuits  or  devices. 

For  pulse  formation,  a  conven¬ 
tional  differentiating  circuit  may  be 
used  in  conjunction  with  the  square- 
wave  generator.  ' 

When  the  instrument  is  used, 
normal  precautions  should  be  fol¬ 
lowed.  Unless  necessary  to  mini¬ 
mize  hum  pickup,  a  shielded  output 
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cable  should  not  be  used.  An  open 
line  is  preferred  to  prevent  high- 
frequency  signal  loss  and  resultant 
rounding  of  the  square-wave  signal. 

Since  a  direct  voltage  is  prestent 
along  with  the  square-wave  signal 
at  the  output  terminal,  a  blocking 
capacitor  should  be  connected  in 
series  with  the  hot  lead  if  d-c  can¬ 
not  be  tolerated  in  the  circuit  to 
which  the  generator  is  connected. 
The  size  of  this  capacitor  will  be 
determined  by  the  input  impedance 
of  the  circuit  to  be  tested  and,  for 
this  rea.son,  a  capacitor  was  not  in¬ 
corporated  as  part  of  the  instru¬ 
ment.  The  capacitor  u.sed  should  be 
selected  to  provide  an  R-C  time  con¬ 
stant,  with  the  input  impedance  of 
the  circuit  to  be  tested,  at  least  25 
times  greater  than  the  time  of  one 
cycle  of  the  lowest-fretjuency 
square-wave  to  be  used. 

In  all  cases,  connections  to  and 


Undurild*  of  chauis  with  output  poton- 
liomotor,  output  lack,  powor  twitch  and 
froquoncy-ielector  twitch  Titlhlo 


from  the  circuit  tested  should  be 
kept  as  short  as  practicable.  Long 
leads  may  introduce  sufficient  in¬ 
ductance  in  some  amplifier  circuits 
so  that  resonance  at  comparatively 
low  frequencies  occurs.  This  re¬ 
sults  in  overshoots  and  transient 
oscillation  when  signals  having  a 
short  rise  time  are  used.  Such  dis¬ 
tortion  of  the  square-wave  signal 
may  lead  to  incorrect  conclusions 
concerning  the  circuit  tested.  ' 
The  author  wishes  to  thank 
Jo.seph  Kaufman,  Director  of  Edu¬ 
cation,  National  Radio  Institute, 
for  his  encouragement  and  sugges¬ 
tions  during  the  de^gn  of  this  in¬ 
strument  and  Mort  Massie  for  his 
help  in  securing  special  samples 
necessary  for  the  construction -of 
an  experimental  model.  ^ 


(1)  Robert  Adler.  A  Gated  Beam  Tube. 
Elkctronics,  p  82,  Feb.  FJ50. 
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Actual-lize  photograph  ol  transistor  frequency  modulator  FIG.  1 — Iransisior  iieqAency  moduia.or  pr3v  daj  low  iis.oci.on 

shows  simplicity  and  compactness  as  compared  to  vacuum-  modulation  with  low  d-c  and  a-i  power  input  requirements. 

tube  modulator  Signal  frequencies  up  to  1.5  me  may  be  used 


Transistors,  since  their  intro¬ 
duction  several  years  ago, 
have  successfully  been  applied  in 
many  circuits  originally  designed  to 
operate  with  vacuum  tubes.  Ex¬ 
perimental  work  described  here 
shows  suitability  of  transistors  for 
use  as  frequency  modulators. 

The  control  element  of  the 
transistor  in  this  application  is  the 
emitter  as  in  conventional  amplifier 
circuits.  The  controlled  element  is, 
however,  the  internal  impedance  of 
the  collector-base  path.  Measure¬ 
ments  on  transistors  show  that 
the  internal  collector  impedance 
changes  between  broad  limits  if  the 
voltage  and  the  current  are  changed 
slightly  between  the  emitter  and 
base.  The  measurements  further 
show  that  instead  of  the  internal 
collector  impedance  being  purely 
resistive,  it  is  actually  complex  for 
some  values  of  emitter  current. 

In  some  transistors  the  reactive 
component  of  the  collector  im¬ 
pedance  changes  its  value  from  in¬ 
ductive  to  capacitive  as  the  emitter 
current  is  changed.  In  other 
transistors  the  sign  of  the  internal 
collector  impedance  remains  the 
same  within  the  range  of  emitter 
currents  used. 

The  wide  variation  of  internal 
collector  impedance  is  used  to  pro¬ 
duce  frequency  modulation  in  an 
oscillator  circuit.  A  conventional 
tube  circuit  is  used  for  the  oscilla¬ 
tor.  The  production  of  frequency 
modulation  by  resistance  changes 

no 


has  been  proposed  before'  *.  These 
methods  use  the  variable  internal 
plate  resistance  of  tubes  and  some 
resistance-transforming  means  for 
coupling  variable  reactive  elements 
to  an  oscillator  tank. 

Circuit  Details 

The  circuit  used  for  the  tran¬ 
sistor  frequency  modulator  is 
somewhat  simpler.  Figure  1  shows 
the  diagram  of  the  experimental 
.setup.  The  collector  circuit  of  the 
transistor  is  fed  with  direct  current 
through  r-f  choke  L.  capacitor, 
Ct,  not  greater  than  about  1  10 
of  the  oscillator  tank  capacitor, 
couples  the  collector  to  the  oscillator 
tank.  The  emitter  circuit  is  biased 
to  class  A  amplifier  service.  The 
audio  input  is  applied  to  the  emitter 
circuit  through  series  resistance  A*. 
This  resistance  reduces  distortion 
caused  by  the  nonlinear  character¬ 
istic  of  the  emitter  circuit.  The 
transi.stor  cannot  develop  an  audio¬ 
output  voltage  in  the  collector-load 
circuit,  even  if  the  collector  current 
is  varied,  because  r-f  choke  L  acts 
as  a  short-circuit  for  the  audio 
output.  The  audio  signal  applied 
to  the  emitter,  however,  varies  the 
collector  resistance  between  broad 
limits  at  an  audio-frequency  rate. 
Coupling  capacitor  C*  is  coupled 
to  the  tank  through  the  variable 
internal  collector  resistance  of  the 
transistor  and  the  ground  return. 
The  r-f  choke  in  parallel  with  the 
collector  represents  a  high  r-f  re¬ 


actance  and  can  be  neglected. 

The  coupling  capacitor  draws 
more  or  less  capacitive  current 
from  the  tank  according  to  the  in¬ 
stantaneous  value  of  the  transistor 
internal  collector  resistance.  This 
produces  a  frequency  modulation. 
The  oscillator  tank,  however,  is 
loaded  through  C,  with  a  variable 
resistance,  which  is  the  internal 
collector  resistance.  This  variable 
loading  effect  produces  some  ampli¬ 
tude  modulation.  By  proper  selec¬ 
tion  of  the  oscillator  tank  capacitor, 
C„  which  should  be  of  low  react¬ 
ance,  the  amplitude-modulation 
effect  of  the  variable  collector  re¬ 
sistance  can  be  kept  below  any  de¬ 
sired  value.  A  high  value  of  react¬ 
ance  for  the  tank  capacitor  is 
needed,  however,  to  produce  a  large 
frequency  deviation  for  a  given  col¬ 
lector  resistance  variation.  A  sound 
compromi.se  is  possible  between 
these  contradictory  requirements. 

Figure  2  shows  a  typical  static 
linearity  curve  for  a  transistor  fre¬ 
quency  modulator  operating  at 
1.03-mc  carrier  frequency.  During 
the  static  deviation  measurements 
the  flow  of  modulation  current  was 
simulated  by  varying  the  emitter 
bias-current  resistor.  Also  shown 
in  Fig.  2  is  the  amplitude  variation 
of  the  freiiuency-modulated  oscilla¬ 
tor  tank. 

Figure  3.\  shows  the  equipment 
u.sed  to  test  the  deviation  and  static 
linearity  of  the  circuit.  The  signal 
from  the  oscillator  under  test  is 
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picked  up  on  a  communications  re¬ 
ceiver  (with  c-w  oscillator  on )  and 
the  receiver  output  frequency  devi¬ 
ations  are  measured  by  comparison 
with  a  calibrated  audio  signal  gen¬ 
erator  using  Lissajous  figures. 

The  circuit  of  Fig.  1  was  tested 
for  its  dynamic  performance  with  a 
400-cycle  modulating  signal.  This 
was  done  by  applying  the  audio  sig¬ 
nal  to  the  a-f  input  terminals  and 
ob.serving  the  output  by  means  of  a 
discriminator  and  wave  analyzer. 
Two  6SH7  limiter  stages  preceding 
the  6HG  discriminator  seemed  to 
give  sufficient  limiting  for  all  signal 
levels  encountered  in  this  work  and 
assured  a  linear  output  response 
of  ±2.5  volts  d-c  for  ±5,000-cps 
frequency  variation  with  a  0.05-volt 
rms  frequency-modulated  input. 

A  distortion  analysis  of  the  mod¬ 
ulator  was  made  for  three  different 
values  of  deviation.  Figure  3B 
shows  graphically  the  relationship 
between  the  input  voltage  and  the 
deviation  for  one  of  the  transistors 
investigated.  The  results  of  the 
distortion  analysis  are  shown  in 
Table  I.  The  distortion  components 
were  read  on  the  wave  analyzer 
at  the  discriminator  output. 

A  measurement  on  the  audio 
oscillator  indicates  that  for  the 
maximum  deviation  setting  shown 
in  Table  I,  and  for  a  resistive  load 
of  the  .same  order  of  magnitude  as 
that  represented  by  the  modulator 
circuit,  the  output  distortion  of  the 
audio  o.scillator  was  0.3  percent 
rms.  For  output  .settings  corres¬ 
ponding  to  the  lower  inputs  used, 
the  distortion  is  so  low  as  to  be  con¬ 
sidered  negligible.  No  correction 
was  used,  therefore,  on  the  data  of 
Table  I.  Figure  3C  shows  the  plot 
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FIG.  2 — Currwt  show  linwarity  oi  modu* 
lation  charact^rUtlct  and  wlfwct  of  mod¬ 
ulation  on  oicillator  output  amplitudo 


tor  iroquoncy  modulator  U  shown  In  A. 
Resulting  cunres  for  a  typical  transistor 
are  given  la  B  ond  C 


of  overall  distortion  versus  devia¬ 
tion  for  the  transistor  consideretl 
here.  The  audio-frequency  re¬ 
sponse  of  the  transistor  modulator 
was  measured  and  is  substantially 
constant  from  20  to  15,000  cps  for 
all  of  the  transistors  investigated. 

The  data  given  in  Table  I  and 
Fig.  3C  show  that  for  a  .i0.1-|H>r- 
cent  deviation  of  the  carrier  fre¬ 
quency,  which  is  the  upper  limit 
required  in  the  f-m  services,  the 
distortion  was  reasonably  low.  The 
interpolated  value  was  only  1  per¬ 
cent  rms.  Figure  3B  shows  that  the 
input  voltage  to  the  modulator  to 
obtain  this  deviation  was  also  low. 
The  ±0.1-percent  frequency  devia¬ 
tion  was  achieved  with  about  0.008 
volt  rms  input.  The  input  resist¬ 
ance  of  the  emitter  circuit  with  a 
510-ohm  series  resistor  K  was  about 
650  ohms.  For  maximum  deviation 
the  input  requirement  of  the  modu¬ 
lator  with  the  linearizing  resistor 
was  therefore  about  -40db  (0  level 
1  milliwatt).  The  input  without  lin¬ 
earizing  resistor  was  —55  db.  The 
input  requirement  showed  fluctua¬ 
tions  in  the  order  of  6  db  from 
transistor  to  transistor. 

Internal  Collector  Resistance 

Two  equivalent  circuits  of  the 
modulator  are  shown  in  the  insert 
in  Fig.  4.  Any  collector  reactance  is 
included  in  C..  This  form  of  repre¬ 
sentation  does  nut  follow  the  real 
situation  becau.se  the  coupling  ca¬ 
pacitor  has  a  predetermined  value 
and  the  changing  element  is  the  col¬ 
lector  impedance.  It  is  more  con¬ 
venient,  however,  to  separate  the 
resistive  and  reactive  elements  into 
two  groups  and  to  consider  the 
modulator  as  a  series  or  parallel 
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combination  of  a  capacitor  and  re¬ 
sistor.  The  equivalence  of  the 
.series  and  parallel  representation  is 
expressed  by 

(1) 

Kp  J  A  p 


A'.  ^  R, 

R.  x; 


(2) 


where  X,  and  X,  are  the  reactances 


FIG.  4 — CuFTos  ihow  lelalionihip  be¬ 
tween  emitter  current  and  other  circuit 
variables  lor  two  iorms  of  equivalent 
circuit 


of  C,  and  C,  respectively  at  the 
oscillator  frequency. 

For  practical  purposes,  the  data 
which  can  be  measured  directly  by 
the  easiest  method  are  C,  and  AC„ 
the  change  of  C,.  Resistance  R, 
can  be  measured  by  a  Q-meter,  and 
C,  and  R,  can  be  computed. 

From  Eq.  1  and  2 


R,’ 


R.  =  ft,  .Y,« 

The  frequency  deviation  A/  is 
expressed  by 


a/=-2c7AC,  (5) 

If  it  is  found  that  the  calculated 
C,  =  C„  which  is  the  coupling  ca¬ 
pacitor  actually  used,  the  internal 
collector  impedance  is  purely  resis¬ 
tive  and  its  value  is  identical  with 
R,.  If,  however,  it  is  found  that 
C,  is  less  than  (7»  it  means  that  the 
internal  collector  impedance  can  be 
represented  by  a  resistor  and 
capacitor  in  series.  If  C.  is  greater 


than  C,  the  internal  collector  im¬ 
pedance  can  be  represented  by  a 
.series  combination  of  a  resistance 
and  inductance. 

The  technique  used  to  measure 
C„  AC,  and  R,  consists  of  the  de¬ 
termination  of  the  Q  of  the  network 
formed  by  the  internal  collector  im¬ 
pedance  and  the  coupling  capacitor 
C,  connected  in  series.  The  fre¬ 
quency  modulator  part  of  Fig.  1  is 
coupled  to  the  Q-meter  at  X  and  1'. 
The  inductance  of  the  Q-meter,  for 
obtaining  the  most  exact  figures, 
should  be  chosen  lower  than  recom¬ 
mended  for  normal  use  of  the  in¬ 
strument  at  the  same  frequency,  in 
order  to  make  the  Q  reading  on  a 
convenient  range  on  the  meter.  If 
lower  inductance  is  used  it  is  neces¬ 
sary  to  add  capacitors  in  parallel  to 
the  variable  capacitor  of  the  Q- 
meter  to  tune  the  circuit  to 
resonance  at  the  investigated  fre¬ 
quencies.  The  techniques  of  the 
measurement  are  as  follows:  (1) 
Tune  the  Q-meter’s  variable  capaci¬ 
tor  to  maximum  Q-reading,  before 
the  transistor  is  inserted  in  its 
socket.  Read  Q.  and  C..  (2)  Plug 
in  the  transistor  and  select  differ¬ 
ent  emitter  current  values  /,.  (3) 
Tune  the  Q-meter’s  variable  capac¬ 
itor  to  maximum  Q-reading  again 
with  each  /,  setting  and  read  the 
Q(/,)  and  the  changes  on  the  Q- 
meter  capacitor  AC,.  From  the 
Q  readings  for  the  different  emitter 
currents,  R,  is  computed  as 


ff,= 


Q.Q(I.)  V 
Q.-Q(l.) 


L 


(6) 


where  Xt  is  the  reactance  of  the 
Q-meter  coil  u.sed.  To  minimize 
errors  due  to  distributed  capaci¬ 
tances  and  lead  inductances,  the 
transistor  socket  with  the  coupling 
capacitor  and  the  r-f  feed  choke 
L  was  built  as  a  compact  unit  which 
was  directly  plugged  into  the  term¬ 
inals  of  the  Q-meter.  A  photo¬ 
graph  of  this  frequency  modulator 
unit  is  shown. 

The  curves  of  Fig.  4  show  the 
values  of  C,,  R„  C,  and  R,  as  func¬ 
tions  of  the  emitter  current  at  1.03 
me  for  one  transistor.  The  experi¬ 
mental  data  are  presented  ir.  Table 
II.  The  values  of  the  collector  cur¬ 
rent  Ir  are  also  shown  in  the  same 
figure.  The  values  of  C,  and  Q 
were  measured,  and  the  values  of 
R„  C,  and  R.  were  calculated  from 


Eq.  6,  3  and  4.  The  reactive  com¬ 
ponent  of  the  internal  collector  im¬ 
pedance  is  represented  by  The 
computation  of  X,.  was  done  with 
the  expression  X..  =  —  X, 

where  X,,  is  the  reactance  of  the 
coupling  capacitor  and  X,  is  the 
reactance  of  C,  at  the  r-f  carrier 
frequency.  As  Fig.  4  shows,  the 
value  of  the  reactive  component  X„ 
was  found  to  be  low  compared  with 
R,.  Nevertheless,  it  had  an  influ¬ 
ence  on  the  frequency  deviation. 
Reactance  X,.  changed  in  this  ca.se 
from  inductive  to  capacitive  values. 
There  were  found,  however,  tran¬ 
sistors  where  X„  was  even  smaller 
and  the  internal  collector  impedance 
was,  for  the  main  part,  resistive.  It 
was  also  found  that  the  collector 
resistance  and  reactance  depended 
upon  the  electrical  history  of  the 
transistor.  In  the  investigated  cases, 
however,  if  the  transistor  showed 
amplification  properties,  the  fre¬ 
quency-modulation  property  also 
was  present. 

Figure  4  shows  that  a  large  vari¬ 
ation  of  the  resistive  component  of 
the  collector  impedance,  about  600 
to  5,000  ohms,  takes  place  for  only 
a  small  change  of  the  order  of  one 
milliampere  in  emitter  current. 
Since  the  emitter  resistance  is  of 
the  order  of  100  ohms,  only  a  small 
input  power  is  required  for  a  rela¬ 
tively  large  change  in  collector  re¬ 
sistance,  as  we  have  previously  seen. 
Such  a  variation  is  an  interesting 
feature  which  makes  the  transistor 
especially  useful  as  a  frequency 
modulator. 

The  transistor  frequency  modu¬ 
lator  may  introduce  some  jittering 
of  the  oscillator  frequency  due  to 
instability  of  the  transistor  con¬ 
stants  and  to  temperature  changes. 
If  the  center  frequency  of  the  oscil¬ 
lator  is  stabilized  by  means  of  a  dis¬ 
criminator  and  standard  frequency 


FIG.  S — By  careiul  choice  oi  Ircmtiitor*. 
operatinq  irequency  oi  irequency  mod¬ 
ulator  can  be  extended  up  to  10  me 
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DUCTION  OF  MILITARY  VERSIONS 
OF  ANY  COMMERCIAL 
ELECTRONICS  COMPONENT. 

Cinch  is  producing  many  variations  of 
standard  electronic  components  for 
military  use. 


CONSULT  CINCH  FOR  THE  PRO¬ 
DUCTION  OF  ANY  COMPONENT 
ASSEMBLY  NEEDED  FOR  WAR  THAT 
FALLS  WITHIN  THE  GENERAL 
CATEGORY  OF  ELECTRONIC  PARTS 
MANUFACTURE. 


The  Cinch  organization  is  flexible,  readily  adapted  to 
any  requirement ...  in  military  or  commercial  emergency, 
ample  physical  properties  in  space  and  production  facili¬ 
ties,  development,  design,  and  production  engineering 
personnel.  Consult  Cinch  today. 


CONSULT  CINCH 


.FOR  THE  DESIGN  AND  PRO 


CINCH  ar. 

ovalloW.  at  iMding  .loc- 
tronlc  lobbar.  —  tvf  y wh.r.. 


Cmch  Manufacturing  Corporation 

1026  South  Homan  Ave.,  Chicago  24,  Illinois 
Subsidiary  of  Unitod-Carr  Fas»*n«r  CorperoHen,  Cambridge,  Mata. 


Table  I — Overall  Measured  Distortion 


Input  Voltage 
to  .M«<luliit4)r 
(rnis  volt-s) 

r>e\iation 
(±  cps) 

Distortion  Coni|Minent.s  of 
tOO-i'ps  iiKMluluting  tone 

0\erall 
Distortion 
(mis  %) 

lliirinonic 

1  %  Kund. 

0  01:12 

i,:r>o 

2n(l 

'  0,079 

llnl 

0.760 

Itli 

0  no 

r>tii 

1  32 

0 

2,«.">0 

2nil 

1  01 

:ir(l 

0  KIMI 

Itli 

,  0  l.'>0 

Titli 

1  . 

2  12 

0  0160 

2nil 

:i  62 

:trcl 

0 

Itli 

0  .10 

.j|h 

1 

0  :i;i7 

3.72 

Table  II — Measurement  of  Collector  Variables 


/.  !  /, 
(mil)  1  (iiiii) 

C, 

(mmD 

'  i;,  ' 

1  (Kil'ihiiis)  ,  (iiiit)  ,  (Kil  ihiiis) 

.V„ 

(Kilohiiis) 

1 

1 

106** 

177 

0 

Before  inserting  transistor 

0  16  !  0.71 

55 

165 

12 

7.37  18.1]  5.55 

-fO.09 

0..'>8  '  0.78 

50 

1.55 

6.12  51.1  1  3.18 

-fO  26 

0.75  1  0  81 

54 

142.5 

34.5 

7.12  18.2  1  2.02 

-fO  08 

0  96  '  0.84 

62.5 

136 

41 

9.81  17  1  26 

0 

1  22  0.86 

70 

I3t  5 

42  5 

13  35  45.7  i  0.92 

-0  09 

1.61  0.86 

75.5 

134.5 

12  5 

16  08  11.1  1  0.74 

-0  19 

•  Co  is  the 

reading  of  variable  capacitor  in  Q-inetor.  A  fixed  capaciU>r  I 

was  iLsed  parallel  to  Cq  to  tune  the  10-microlienr>  coil  to  1.03  me. 

•*  Tlie  first  line  represents  the  others  0  (/.). 

Table  III — Measurement  of  Frequency  Response 


1 

/  i 

(me)  i 

('.oil  (t(0.l6)^ 
(mIi)  j 

Q  (1-22) 

1 

Co  (0.16)*  1 

(MAlf)  j 

Co  (1.22)*  :  C,**  j 
(pmD  j  (p/if)  1 

A  C, 
(mmO 

1  03  ' 

10  .55 

70 

165 

131  5  12  i 

:to  5 

2 

5  60  1 

39 

201 

175  4 

20 

3 

1  .56  i 

42 

261 

213  3 

18 

4 

1  71 

40 

268 

235 

13 

5 

1  '  72 

1  32 

126 

120  2 

1  6 

7.5 

1  71 

21 

418 

j  41 1  2 

4 

10 

1  59 

1  20 

j  225 

1  225  1 

0 

*  C.Q  (0.16)  and  Cq  (t.22)  represent  readinjts  of  variable  capacitor  in  Q-iiieter 
at  0.46  and  1.22-nia  emitter  currents. 

•*  C,  is  capacitor  value  represented  b>-  transistor  at  0. 16-iua  emitter  current. 


source,  as  is  the  standard  practice 
for  broadcast  transmitters,  a  consid¬ 
erable  part  of  the  effect  of  transis¬ 
tor  instability  is  eliminated. 

Modulating  Higher  Frequencies 

The  relatively  low  output  power 
of  the  frequency-modulated  oscil¬ 
lator  cannot  be  considered  as  a  limi¬ 
tation  of  the  system,  because  the 
frequency  multiplier  stages  amplify 
and  multiply  the  r-f  excitation  to 
the  necessary  power  level  to  excite 
the  f-m  power  amplifier  tube. 

To  obtain  information  about  the 
capability  of  the  transistors  to 
modulate  oscillators  at  higher  fre¬ 
quencies,  several  transistors  were 
tried  with  the  previously  described 
Q-meter  method  at  frequencies  be¬ 
tween  1  and  10  me.  Figure  5  repre- 
.sents  typical  experimental  data. 
Table  III  shows  the  measured 
values. 

The  emitter  current  limits  of  0.46 
ma  to  1.22  ma  (with  the  correspond¬ 
ing  collector  current  units  of  0.74 
ma  to  0.86  ma)  were  .selected  to 
produce  high  C,  changes  around  the 
linear  respon.se  part  of  the  fre¬ 
quency-modulation  characteristic. 
The  R,  values  were  computed  again 
by  Eq.  4.  The  changes  of  R, 
(A/?,)  are  represented  also  in  Fig.- 
5.  The  sign  of  A/?,  indicates  whether 
the  parallel  resistance  value  is 
going  down  with  increasing  emitter 
current,  in  which  ca.se  AR,  is  shown 
as  positive,  or  going  up,  in  which 
AR,  is  shown  as  negative.  This 
increasing  or  decreasing  character 
depends,  in  the  case  of  one  investi¬ 
gated  transistor,  upon  the  applied 
frequency.  In  the  case  of  another 
transistor,  R,  decreased  with  in¬ 
creasing  emitter  current  for  all 
frequencies  between  1  and  10  me. 

Figure  6  shows  that  this  tran¬ 
sistor  unit  with  the  coupling  ca¬ 
pacitor  of  47  /xfit  has  a  reason¬ 
ably  high  AC,  value,  and  conse¬ 
quently  has  frequency  modulation 
capability  up  to  2.5  me.  The  be¬ 
havior  of  the  transistors  is  not  uni¬ 
form  at  higher  frequencies.  It  is 
too  early  to  say  what  is  the  upper 
frequency  limit  of  the  transistor  in 
f-m  service.  Of  course  the  flexibil¬ 
ity  of  the  modulator  will  be  higher 
if  the  oscillator  frequency  can  be 
increased.  Otherwi.se,  at  least  one 
more  frequency  multiplier  stage 
must  be  used.  This  additional 


stage  might  also  be  necessary  for 
high-power  transmitters  due  to  the 
low  oscillator  power.  As  transistor 
development  advances  and  the  sim¬ 
ilarity  between  units  becomes 
greater,  the  reasonable  upper  fre¬ 
quency  limit  and  oscillator  tank 
voltage  limit  for  the  transistor 


frequency  modulator  can  be  deter¬ 
mined. 


References 

(1)  A.  V.  Kastman  and  E.  D.  Scott, 
Transmission  Lines  as  Frequency  Modu¬ 
lators,  Proc.  IRE,  p  878,  July  1934. 

(2)  B.  K.  Montgomery,  Inductively 
Coupled  Frequency  Modulator,  Proc.  IRE, 
p  559,  Oct,  1941. 


134 


July.  1951  — ELECTRONICS 


-JO  0  30  60  90  120  190  l0oTlO 


CCMTIORAM  SCAU 


Vn***® 


#ioi* 


Salidifviiig  Mm|Mratwr*  OraiHar  than  Mm  making 
of  many  oMt.  point  of  •ema  toMon. 


Mallory 

Tantalum  Capacitor 


Gives  Plus  Performaiwe 
Over  Extreme  Temperature  Range 


A  new  Technical  Information  Bul¬ 
letin  has  been  prepared  to  give  you 
dctailnl  spt'cifications  on  the  Mallory 
XT  Tantalum  Capacitor.  Included 
are  details  on  Sizes,  Mounting 
Arrangements  and  Surge  Volt¬ 
ages  ...  as  well  as  a  complete 
set  of  performance  curves  on 
capacitance,  impedance  and  resist¬ 
ance  under  a  wide  range  of 
temperature  conditions. 


After  more  than  eight  years  of  research  and  development,  Mallory 
engineering  has  succeeded  in  perfecting  a  capacitor  that  operates 
continuously  from  —60°  to  +200°  C. 

The  new  Mallory  XT  Tantalum  Capacitor  is  ideal  for  use  in  a  wide 
range  of  applications  .  . .  particularly  those  included  in  the  trend 
toward  smaller,  more  compact  electronic  assemblies.  Miniaturization 
makes  unprecedented  demands  upon  individual  components  and 
usually  reflects  a  marked  increase  in  the  total  heat  generated.  The 
Mallory  Tantalum  (Capacitor,  available  in  a  variety  of  ratings  of  the 
single  section  type,  serves  well  under  extremes  of  both  high  and  low 
temperature  conditions  ...  a  plus  performance  that  affords  greater 
dejK'iidahility  in  critical  services. 

That's  value  beyond  expectation! 

Mallory  capacitor  know-how  is  at  your  disposal.  What  Mallory  has 
done  for  others  can  be  done  for  you. 
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Acoustic  Mill-Feed  Controller 


PULVKRIZED  FUEL  for  modern 
drauKht-fed  furnaces  and  boilers 
is  processed  in  what  are  known  as 
tube  mills.  Coal  fed  continuously 
into  this  type  of  mill  is  reduced  to 
the  consistency  of  fine  grade 
powder  by  the  action  of  cascading 
steel  balls  within  a  rotating  tube 
or  drum.  Efficiency  is  almost  en¬ 
tirely  dependent  on  the  correct 
amount  of  raw  coal  being  continu¬ 
ously  maintained  within  the  tube. 

In  fuel  processing  mills,  the  rate 
of  feed  required  is  dictated  by  a 
number  of  variable  factors.  There¬ 
fore,  to  l>e  effective,  any  method  of 
automatic  feed  control  must  be 
based  on  the  actual,  and  not  esti¬ 
mated,  amount  of  raw  coal  within 
the  tube  or  drum. 

Controller  Apparatus 

Since  it  is  not  possible  to  make 
an  assessment  of  the  quantity  with¬ 
in  the  tube  based  on  the  amount  of 
coal  fed  into  the  mill  or  its  output, 
the  acoustic  mill-feed  controller  has 
been  designed  to  determine  the  ac¬ 
tual  contents  of  the  mill  from  the 
noise  level  of  the  ca.scading  coal  and 
balls  in  contact  with  each  other  and 
the  walls  of  the  drum.  As  with 
the  human  ear,  this  determination 
calls  for  fine  distinctions  in  noise 
level  taken  at  a  reference  point  in 
the  immediate  vicinity  of  the  drum. 

The  basic  apparatus  consists  of  a 


microphone,  adequately  protected 
against  dust  and  dirt,  placed  imme¬ 
diately  beneath  the  drum.  The 
microphone  is  connected  by  cable 
to  the  main  controller  unit  which 
is  .set  up  at  any  desired  distance 


from  the  tube  mill. 

The  output  stage  of  the  control¬ 
ler  unit  comprises  a  series  of  pads 
for  lining-up  purposes,  an  amplifier 
and  a  high-pass  filter.  The  func¬ 
tion  of  the  filter  is  to  segregate  the 
significant  high-frequency  noises 
emanating  chiefly  from  inside  the 
drum  from  the  low-frequency 
noi.ses  associated  chiefly  with  the 
e.xternal  gearing  and  drive  of  the 
mill  itself. 

The  most  significant  noise  fre¬ 
quencies  have  been  found  to  exist 
at  about  4  kc.  These  frequencies 
give  a  noi.se  discrimination  of  about 
14  db  between  the  full  and  empty 
condition  of  the  tube  as  compared 
with  about  3  db,  which  is  the  best 
discrimination  possible  when  con¬ 
sidering  the  over-all  noi.se  fre¬ 
quency  spectrum  of  the  mill. 

The  output  from  the  amplifier- 
filter  stage  of  the  controller  is  used 
to  actuate  a  sensitive  relay  adjusted 
to  operate  in  accordance  with  fluc¬ 
tuations  in  noise  above  and  below  a 
set  figure  corresponding  to  the  opti¬ 
mum  amount  of  coal  in  the  tube. 
The  relay  .serves  to  provide, 
through  suitable  heating  coils  and 


TV  FAN  BUILDS  §10,000  SHACK 


Virgil  H.  Ruppcnthal  built  this  retreat  in  the  mountains  near  Cumberland.  Md.  and 
lupplled  it  with  the  latest  in  ty  equipment  including  a  19-Inch  eet,  i-m  receiyers, 
iancy  epeaker  cabinet  and  yarious  teit  equipment,  at  a  total  cost  oi  $10,000. 
Ruppenthol  get*  reception  irom  more  than  15  ty  ttations  and  60  i-m  etationi.  Interior 
oi  the  (hack  i(  pine-panelled  with  inlaid  linoleum  iloor  and  hai  modem  kitchen 
and  bath  with  hot  and  cold  running  water 
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THE  EKOyr  r.OlEK 


The  cover  phutoKraph  this 
month  shows  a  production 
tank  unit  for  the  Simmonds  elec¬ 
tronic  fuel  gajre  in  the  proce.ss  of 
beinpr  tested  to  see  if  tank  unit 
electrical  capacitance  compares 
favorably  with  quality  control 
requirements.  The  inspection  is 
being  made  on  a  Master  Labo¬ 
ratory  capacitance  bridge. 

The  capacitance  bridge  net¬ 
work  consists  of  a  Campbell 
Shackelton  shielded  ratio  box,  a 
Hewlett-Packard  a-f  signal  gen¬ 
erator  to  supply  alternating  volt¬ 
age  and  a  detector  which  works 
through  an  amplifier  and  a 
1,000-cycle  .selective  filter  or 
straight  through  for  other  fre¬ 
quencies.  I^eds  and  Northrup 
single-range  potentiometer  indi¬ 
cators  are  also  used. 

The  Pacitron  Gage  system 
consists  of  a  tank  unit  of  vari¬ 
able  capacitance,  an  amplifier  as 
shown  in  the  accompanying  sche¬ 
matic,  a  bridge  calibrator  apd  a. 


motor-driven  indicator.  In  the 
.system,  the  capacity  of  the  tank 
unit  is  constantly  compared  with 
a  fixed-capacitance  reference 
capacitor. 

The  voltage  resulting  from  a 
difference  in  capacitance  is 
amplified  and  applied  to  a  motor- 
driven  potentiometer  which  re¬ 
stores  the  bridge  to  balance.  The 
quantity  of  fuel,  as  .sensed  by  the 
tank  unit,  determines  the  poten¬ 
tiometer  wiper  position.  An 
indicator  pointer  attached  to 
the  potentiometer  indicates  the 
quantity  of  fuel. 


relay  trains,  a  means  of  altering 
the  speed  of  the  feed  motor  or, 
alternatively,  for  manual  control 
purpo.ses,  of  actuating  a  suitable 
gage  to  afford  visual  indication  of 


ASITBMINIATI'RE  radio  receiver 
for  aircraft  use,  continuously 
tunable  from  190  to  550  kc  and  util¬ 
izing  a  135-kc  i-f  amplifier,  has 


N*w  lubminialure  receiTer  chauis 
ready  ior  ancosement  and  hermetic 
■ealinq  in  nitrogen 


the  contents  of  the  tube  mill. 

The  equipment  is  manufactured 
by  Standard  Telephones  and  Cables 
Limited  in  Aldwych,  London, 
England. 


been  developed  by  the  National 
Bureau  of  Standards.  This  assem¬ 
bly  occupies  about  55  cubic  inches 
and  is  the  functional  equivalent  of 
a  W'orld  War  II  unit  more  than  five 
times  as  large. 

The  new  12-tube  receiver,  in  con¬ 
junction  with  a  previous  high- 
frequency  project  (a  60-mc,  11-tube 
i-f  amplifier  assembly),  effectively 
brackets  the  communication  spec¬ 
trum.  The  receiver  is  used  to  keep 
aircraft  on  course.  It  has  a  sen¬ 
sitivity  of  5  juv  for  6  db  signal-to- 
noise  ratio  and  a  power  output  of 
100  milliwatts. 

The  12  tubes  provide  two  tuned 
r-f  amplifier  stages,  a  mixer,  a  local 


oscillator,  two  135-kc  i-f  amplifier 
stages  with  a  bandwidth  of  about 
2  kc.  a  diode  lietecfor.  an  avc  diode, 
a  beat-frequency  oscillator,  an 
audio  amplifier  stage  and  a  push- 
pull-parallel  power  outptit  stage. 
All  stages  operate  with  26  volts  d-c 
on  heaters,  .screens,  and  plates. 
Under  these  conditions  of  opera¬ 
tion,  four  suhminiature  audio  power 
output  tubes  are  re(iuired  for  ade- 
(piate  power  output. 

To  facilitate  mass  production, 
seven  detachable  subassemblies, 
each  of  which  can  be  built  inde¬ 
pendently,  are  employed  in  the  re¬ 
ceiver.  This  also  permits  easier 
.servicing.  The  subassemblies  are 
fastened  to  one  another  and  to  the 
front  panel,  which  takes  the  place 
of  a  chassis. 

Printed  circuits  are  used  to  a 
considerable  extent.  They  are  of 
value  both  in  conserving  space  and 
for  economical  mass  production. 
The  wiring  is  printed  on  steatite  or 
silicone-impregnated  fiber-glass. 

Hermetic  Sealing 

Hermetic  sealing  of  the  entire 
unit  affords  protection  against 
moi.sture  and  contamination.  It  also 
permits  elimination  of  protective 
coatings  for  the  individual  com¬ 
ponents,  which  saves  space.  A  sol¬ 
dered  copper  band  seals  the  housing 
to  the  front  panel.  The  band  can  be 
removed  for  repair  purposes  with  a 
key  of  the  type  used  for  opening 
coffee  cans.  The  air  in  the  unit  is 
replaced  with  nitrogen  before  seal¬ 
ing  to  prevent  oxidation. 

The  tuning  of  the  receiver  over 
its  wide  operating  frequency  range 
was  a  difficult  engineering  problem. 
A  straight-line  tuning  characteris¬ 
tic  (frequency  proportional  to  con¬ 
trol  angle)  was  attained  in  the 
limited  space  allowable  by  the  use 
of  a  variable-pitch  screw  to  drive 
the  slugs  in  and  out  of  the  r-f  coils. 

The  tuning  slugs  are  made  of  the 
newly  developed  ferrite  base  ma¬ 
terials,  more  stable  at  high  tem¬ 
peratures  than  powdered-iron  cores. 
It  was  expected  that  production 
control  of  these  new  materials 
might  present  a  difficulty:  mechani¬ 
cal  means  were  therefore  provided 
in  the  tuner  to  compensate  for  non¬ 
uniformity  of  core  material. 

The  i-f  transformers  have  an 
over-all  size  of  J  by  5  by  13  inches; 

(continued  on  poge  156) 
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HERLEC  CORPORATION 


SPRAGUE  ELECTRIC  COMPANY 


Hermetkally-sealed 
CUP  CERAMIC  CAPACITORS 
for  Precision  tuned 
_  Circuits 


■  op*notch  capacitance 
stability,  high  Q,  and  excellent  retrace  character¬ 
istics  are  only  part  of  the  story  on  Sprague-Herlec 
Cup  Ceramic  Capacitors. 

In  addition,  they  are  small, 
hermetically  -  sealed,  and  easy  to  mount  securely 
against  the  effects  of  vibration  and  shock.  Their 
extreme  stability  and  compactness  make  them  un¬ 
excelled  for  rigid  frequency  control  applications 
and  as  reference  capacitance  standards  in  either 
laboratories  or  electronic  circuits.  Low  self¬ 
inductance  likewise  makes  them  valuable  in  v-h-f 
bypass  applications. 

With  Sprague-Herlec  metal  cup 
ceramic  capacitors  in  precision  circuits,  it  is  often  pos¬ 
sible  to  control  the  capacitance  tolerance  within  +  1% 
and  the  temperature  coefficient  tolerance  within  ±10 
parts  per  million! 

Fir  tiHpliti  iiUlb  writi  In  Eitiiiiri«(  Mitii  113  ti  iltkir  Siniii  ir  Mn 
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(Iherkin^  (Quality  of  Aluniiiiized  Screens 


By  Howard  J.  Evans 

Tube  Department 
ffudio  Corporation  of  Amrriro 
Unn'inon.  Xeir  Jersrit 


To  AVOID  waste  manufacturing 
steps,  two  methods  have  been  de¬ 
veloped  to  test  aluminized  picture 
screens  before  the  pun  structures 
are  sealed  into  the  bulbs.  These 
developments  were  neces.sary  -  be¬ 
cause  the  standard  test  on  non- 
aluminized  screens  cannot  be  u.sed 
on  aluminized  ones. 

■T rst  Procedure 

In  the  test  on  nonaluminized 
.screens,  after  the  phosphor  has 
been  deposited  on  the  faceplate,  the 
bulb  is  partially  evacuated,  and  a 
high-frequency  spark  coil  is  moved 
over  the  faceplate.  The  resultant 
intense  electric  fields  inside  the 
bulb  cause  high-velocity  electrons 
to  strike  the  phosphor,  exciting  it 
so  that  actual  operation  of  the 
finished  tube  is  simulated  and  the 
quality  of  screen  luminescence  can 
be  visually  examined. 

However,  in  bulbs  which  use  an 
aluminized  coating  on  the  back  of 
the  phosphor  to  prevent  ion-spot 
formation,  the  aluminum  acts  as  a 
radio-frequency  shield  which  pre¬ 
vents  any  outside  electric  fields 
from  penetrating  into  the  bilb  en¬ 
closure.  Formerly,  therefore,  the 
screens  of  aluminized  picture  tubes 
could  not  be  fully  tested  until  the 
tube  was  completed  and  examined 
in  actual  operation.  Each  defective 
screen,  consequently,  resulted  in 
virtually  a  total  loss,  for  the  cost  of 


salvaging  the  good  parts  of  the  tube 
almost  equalled  the  original  cost. 

Tiro  Methods  Devised 

The  two  methods  devised  to  pre¬ 
vent  this  waste  permit  a  check  of 
the  quality  of  aluminized  screens 
earlier  in  the  manufacturing  proc¬ 
ess.  One,  the  radio-frequency 
method,  uses  a  high-frequency  o.s- 
cillator  to  produce  an  electric  field 
which  impels  high-speed  electrons 
against  the  phosphor.  The  second, 
the  direct-current  method,  acceler¬ 
ates  the  excitatory  electrons  by 


FIG.  1 — Apparatua  for  exomlninq 

icreeni  oi  aluminlxad  picture  tube*  by 
r-f  method 


means  of  direct  voltage.  This  d-c 
method,  although  not  now  used  in 
practice,  will  be  described  because 
it  conceivably  might  be  preferable 
if  the  pre.sence  of  a  strong  radio¬ 
frequency  field  were  undesirable. 

Rndio-F'reqiieney  Method 

A  representation  of  the  r-f 
method  is  shown  in  Fig.  1.  The 
bulb  to  be  examined  is  connected  in 
an  upright  position  to  the  intake 
port  of  a  vacuum  system  and  the 
bulb  is  evacuated.  The  flanged  por¬ 
tion  of  the  bulb  neck  presses 
against  the  rubber  gasket  with  suf¬ 
ficient  force  to  form  a  gas-tight 
seal.  When  the  final  vacuum  is  es¬ 
tablished,  this  force  is  equal  to  the 
weight  of  the  bulb  plus  the  product 
of  the  atmospheric  pressure  and 
the  area  of  the  bulb  flange.  The 
rubber  ga.sket  is  restrained  from 
collapsing  inward  by  the  metal 
cylinder  which  is  placed  inside  the 
gasket. 

The  electrical  energy  which 
causes  .screen  excitation  enters  the 
evacuated  bulb  through  the  probe. 
When  the  probe  is  driven  positive 
or  negative,  an  electric  field  set  up 
between  the  probe  and  the  alumi¬ 
nized  coating  accelerates  the  free 
electrons  or  ions.  The  ions  have  a 
mean  free  path  of  the  order  of  1 
centimeter  when  the  pressure  is  5 
microns.  This  path  is  long  com¬ 
pared  with  the  radius  of  the  neck, 
so  that  few  ionization  collisions  oc¬ 
cur  in  the  neck  region.  However, 
the  mean  free  path  is  short  com¬ 
pared  with  the  probe-to-screen  dis¬ 
tance,  so  that  sufficient  ionization 
collisions  occur  in  the  cone  region 
to  maintain  the  supply  of  ions  and 
electrons.  On  the  positive  half  of 
the  r-f  cycle  the  positive  ions  are 
repelled  toward  the  screen.  Since 
there  is  no  electrical  connection  to 
the  screen,  these  positive  charges 
cause  the  screen  to  assume  a  posi¬ 
tive  potential  with  respect  to 
ground.  On  the  negative  half  of 
the  cycle  the  probe  becomes  nega¬ 
tive,  and  electrons  and  negative 
ions  strike  the  aluminum  coating 
with  a  maximum  energy  which, 
when  measured  in  terms  of  electron 
volts,  exceeds  the  maximum  voltage 
between  probe  and  ground.  This 
energy  is  sufficient  to  cause  the 
electrons  to  penetrate  the  alumi- 

(continued  on  page  114) 
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Extends  the  ADVANTAGES  of  Q 
measurements  to  the  VHF  range 


BOONTON^  RADIO 


BOONTON  N  J  U  S  A 


1: 


DESIGNERS  AND  MANUFACTURERS  OF  THE  O  METER  •  OX  CHECKER 
FREQUENCY  MODUIATED  SIGNAl  GENERATOR  •  SEAT  FREQUENCY 
GENERATOR  AND  OTHER  DIRECT  READING  INSTRUMENTS 
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METER 


^  TYPE  170. A 
Freq.  30-200  me. 


Since  the  first  use  of  tuned  circuits,  the  ratio  of 
their  reactance  to  their  losses  at  resonance  has 
been  an  important  factor  of  merit.  This  ratio, 
known  as  O,  specifies  the  band-width,  cut-off  rate 
and  potential  gain  of  the  tuned  circuit  when  used 
in  an  amplifier.  The  Q  Meter  is  a  standard  of  the 
industry  because  it  quickly  and  accurately 
measures  this  fundamental,  unchanging  quantity. 


Frequency  ranges,  tuned  circuit  designs  and  cir¬ 
cuit  applications  have  changed.  To  keep  pace 
with  these  changing  requirements,  Q  Meters  have 
been  introduced  for  different  frequency  ranges 
and  with  other  design  changes.  The  Type  IZO-A 
Q  Meter  is  one  of  the  results  of  our  continuous 
program  of  developing  precision  equipment  to 
meet  the  needs  of  labora'tory  and  industry. 


Wrife  for  complofe  informofion. 


MEASURES 


•  Q  of  VHF  Coils. 

•  Effective  Inductance  of  Colls. 

•  Losses  in  Condensers  and  Dielectrics. 

•  Characteristics  of  VHF  Antennas. 

•  Distributed  Capacity  of  Coils. 


Froquoncy  Collbrotlofi  Accuracy:  ^ 


Kongo  of  Q  Mooturomonfs :  DirocHy  Colibratod^SO  to  300.  By 
uto  of  MuHiplior— to  to  1300. 


Accuracy  of  Q  Moosuromonts:  DirocHy  Colibratod  Scolo  ^  10% 
to  100  me. 

Accuracy  docrootot  with  froguoncy  obovo  100  me. 


Copocitonco  Colibrotion  of  Q  Cendontor: 

Kongo  11  to  60  mmfd.  vyiHi  1  mmfd.  divUlons. 
Micramotor  Vornior  morkod  with  100  dlvltlont. 
Accuracy:  1%  or  0.5  mmfd.,  whichovor  it  grootor. 


SFECIFICATIONS; 


Otcillotor  Froguoncy  Kongo:  Continuously  vorioblo  from  30  me. 
to  300  me.  in  3  rangos. 


1%. 


Inductonco  Kongo:  0.05  microhonry  to  1.3  microhonry. 


Kowor  Supply:  110>130  volts,  50*60  cyclos. 
Also  330-340  voHs,  50-60  cyclos. 
Powor  Consumption->50  wotfs. 


merits.  They  are  designed  to  meet 
dimensional  and  metal  require¬ 
ments  of  JAN  C-172A  specifica¬ 
tions.  Load  i-ange  is  from  6  to  80 
lb.  The  unit  illustrated  is  carried 
by  four  metallic  spring-type  iso¬ 
lators,  which  provide  protection  by 
maintaining  their  high  vibration- 
isolating  efficiency  from  —80  F  to 
+  250  F. 


NEW  PRODUCTS 


Edited  by  WILLIAM  P.  O'BRIEN 


Military  Electronics  Program  Extends  Miniaturization  Trend 
Noncritical  Materials  Stand  Out  in  Design  for  Civilian  Use 
Available  Monuiacturers'  Catalogs  Are  Listed 


unit  will  play  any  and  all  lateral 
recordings  at  speeds  of  33  i,  45  or  78 
rpm.  A  special  connector  is  avail¬ 
able  which  permits  the  unit  to  be 
plugged  into  the  Garrard  changer 
arm.  Point  pressure  is  8  grams  for 
all  discs.  Output  is  approximately 
20  mv.  Respon.se  is  from  20  to 
over  10,000  cps.  The  sapphire  or 
diamond  stylus  is  easily  replaceable. 


^<***1‘‘‘*  MuIUple  Relays 

Potter  and  Brumfield,  Princeton, 
Indiana,  has  developed  a  line  of  2- 
in-a-can  and  4-in-a-can  sealed  re- 
’ays  for  u.se  in  military  airborne 
^  lyH  equipment.  The  2-in-l  assembly 

has  two-ampere  palladium  contacts 
on  each  relay.  It  has  overall  di- 
mensions  of  3  in.  X  in.  X  2  in. 
high  and  weighs  6  oz.  The  4-in-l 

High-Temperalure  Variable  «««embly  has  5-ampere  silver  con- 
p  •  ,  tacts.  It  measures  34  in.  X  1*  in. 

esis  or  ^2  jjjjfh  and  weighs  13  oz.  The 

Chicago  Telephone  Supply  Corp.,  relays  are  thoroughly  desiccated 
Elkhart,  Ill.  Type  65  miniaturized  and  hermetically  sealed  in  inert 
variable  composition  resistor  has  gas. 
extremely  high  temperature  and 
humidity  stability.  It  is  specially 
designed  for  use  in  all  types  of 
military  communications. 


Tiny  Electronic  Amplifier 

Bendix  Radio  Division  ok  Bendix 
Aviation  Corp.,  Baltimore  4,-  Md., 
has  developed  a  tiny  electronic 
amplifier  for  miniaturized  airborne 
radar  equipment.  It  is  a  band-pass 
type  amplifier  wdth  a  rated  electri¬ 
cal  gain  of  130  db.  Weighing  less 
than  2  ounces  and  requiring  only 
35  component  parts,  its  cost  in 
large  production  quantities  .should 
Ije  small  enough  to  make  feasible 
replacement  of  the  entire  amplifier 
in  case  of  tube  or  component 
failure  and  becau.se  of  its  plug-in 
design  replacement  can  be  made  in 
a  matter  of  seconds.  Illustrated  is 
the  unit  as  compared  to  a  conven¬ 
tional  band-pass  amplifier  as  used 
in  radar  equipment. 


j^calcil  Slaml-Off 

Erie  Resistor  Corp.,  644  W.  12th 
St.,  Erie,  Pa.  Basic  design  of  the 
style  326  stand-off  Ceramicon  for 
vhf  and  uhf  applications  provides, 
in  a  hermetically  sealed  case,  a  by- 
pass-to-ground  through  the  short¬ 
est  i)()ssible  path.  Post  terminal 
provides  a  sturdy  tie  point  for 
several  connections,  and  is  made 
essentially  to  match  tube  socket 
terminal  height  in  the  interest  of 


Moiiiitiii;;  Raises 

T.  R.  Finn  &  Co.,  Inc.,  333  Jackson 
Ave.,  Bronx  54,  N.  Y.  Finnflex 
:  Reproducer  mounting  bases,  designed  to  protect 

500  Fifth  Ave.,  New  airborne  equipment  such  as  air- 
Y.,  has  announced  the  craft  radios,  radar,  loran  and  simi- 
l1,  a  new  polyphase  re-  lar  electronic  apparatus,  e.xceed 
This  single  magnetic  Army-Navy  E-l'J  drop  test  reipiire- 
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RAYTHEON  MANUFACTURING  COMPANY 

Special  Tube  Section 
NEWTON  58  •  MASSACHUSETTS 


The  booklet  pictured  provides  per¬ 
formance  dau  on  the  finest  line  of 
quality  tubes  in  the  world -Raytheon 
Tubes.  Most  of  these  tubes  have 
been  pioneered  and  developed  by 
Raytheon  —  many  are  manufactured 
exclusively  by  Raytheon  —  all  will 
outperform  any  other  tubes  in  the 
held. 

Get  this  free  Tube  Characteristics 
Dooklet  today.  Write 
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gaps  at  front  and  rear.  All  gaps 
are  in  perfect  alignment  and  indi¬ 
vidual  channels  are  cast  into  one 
integral  block  of  specially  selected 
synthetic  resin.  Complete  assem¬ 
bly  is  nonmicrophonic  and  impervi¬ 
ous  to  moisture.  The  head  has  a 
channel  width  of  0.050  in.  with 
center-to-center  spacing  of  0.125 
in. ;  gap  is  0.0005  in.  Maximum  out¬ 
put  level  at  1,000  cps  and  7.5  in. 
per  second  tape  speed  is  0.002  volt 
rms. 


maintaining  uniform  short  leads,  vantages  of  air  damping.  Equip- 
Designed  for  threaded  mounting  ment  supported  on  the  mountings 
installation,  it  is  available  in  stand-  is  raised  only  i  in.  above  the  mount- 
ard  capacitance  values  in  /i/if :  10,  ing  surface.  Unit  mounts  are  1  in. 
33,  47,  68,  82,  100,  680,  1,000  and  in  diameter  and  have  an  overall 
1,500.  Voltage  rating  is  500  v  d-c.  height  of  1  in.  under  minimum 

rated  load.  Load  ratings  range 
from  0.3  to  3.0  pounds  per  mount. 
The  center  stud  is  tapped  to  a  depth 
of  1  in.  with  an  8-32  thread. 


Miniature  Signal  Generator 

Radio  City  Products  Co.,  Inc.,  152  flpi 

W.  25th  St.,  New  York  1,  N.  Y. 

Model  730  pocket-size,  signal  gen-  k"  ™ 

erator  combines  a  real  f-m  signal 

generator,  an  r-f  .signal  generator,  Noneritieal  Ferrites 
and  an  audio  oscillator.  The  four 
f-m  fixed  frequencies  are  modulated 
to  give  ample  sweep  for  use  with 
ratio  detectors.  Alignment  can  be 
quickly  made  at  the  ends  of  the 
iband  at  the  88  and  108-mc  switch 
position.  Correspondingly,  the'  10.7 
and  9.1-mc  switch  positions  permit 
alignment  of  the  i-f  sections.  The 
ends  of  the  broadcast  band  can  be 
readily  aligned  at  the  1,500-kc  and 
550-kc  switch  positions.  Intermedi¬ 
ate-frequency  alignment  is  pro¬ 
vided  by  fixed  frequency  switch 
positions  of  456  kc  and  465  kc.  An 
audio  outlet  terminal  is  provided 
for  supplying  a  400-cycle  signal  ex¬ 
ternally.  Weight  of  the  instrument 
is  2  lb  and  price  is  $32.95. 


Ferroxcube  Corp.  of  America,  50 
E.  41st  St.,  New  York  17,  N.  Y.,  has 
announced  availability  of  high- 
permeability  ferrite  parts  using 
noneritieal  materials.  Transformer 
cores,  deflection  yoke  cores,  an¬ 
tenna  cores,  and  permeability  tun¬ 
ing  cores  for  television  and  elec¬ 
tronics  are  available  in  types  3  and 
3C  materials,  which  are  nickel-free. 
Complete  technical  information  is 
contained  in  engineering  bulletin 
FC-5101. 


Shock  and  Vibration 
Isolators 

The  Barry  Corp.,  700  Pleasant  St., 
Watertown  72,  Mass.  Series  6465 
Barrymounts  are  designed  to  meet 
requirements  for  smaller  isolators 
to  be  u.sed  with  miniaturized  equip¬ 
ment.  The  mountings  employ  air 
damping  to  minimize  the  shock  of 
aircraft  landing  and  taxiing  and  to 
limit  excursion  so  that  there  is  no 
snubber  contact,  even  at  resonance. 
Load  ratings  of  bases  using  these 
mounts  are  0.1  to  3.0  pounds  per 
mount.  The  isolators  are  1  in.  in 
diameter  and  lA  in.  high  under 
maximum  rated  load.  The  attach¬ 
ment  stud  has  an  axial  hole  1  in. 
deep,  tapped  with  6-32  thread. 


Record-Reproduce  Head 

The  Brush  Development  Co.,  3405 
Perkins  Ave.,  Cleveland  14,  Ohio, 
has  announced  the  BK-1500  series 
multichannel  (available  from  3  to 
14  channels)  record-reproduee 
head.  Design  features  include  bal¬ 
anced  magnetic  construction  with 


Air-Damped  Mountings 

The  Harry  Corp.,  700  Pleasant  St., 
WatertowTi  72,  Mass.  Series  6475 
Barrymounts  provide  effective  vi¬ 
bration  isolation  with  all  the  ad- 


Vibratioii  Analyzer 

Kay  Electric  Co.,  Pine  Brook,  N.  .1. 
The  Vibralyzer  is  applicable  to  the 

(Continued  on  p  220) 
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•  As  all  professional  recordists  know,  the  proper 
operation  of  any  tape  recorder  involves  a  compro¬ 
mise  between  decibels  and  distortion.  And  Audiotape 
has  been  especially  formulated  with  this  important 
relationship  in  mind— to  give  you  higher  output 
(and  thus  better  signal  to  noise  ratio)  and  lower 
distortion  in  the  normal  bias  range  of  all  machines. 

Test  it  Compare  it  with  any  other  tape.  Plot  your 
own  output  vs  distortion  curves,  similar  to  the  ones 
shown  above.  You'll  find  that  in  the  useful,  low-dis¬ 
tortion  bias  range.  Audiotape  combines  maximum 
output  with  maximum  fidelity  and  freedom  from 
distortion. 

That's  just  one  of  many  reasons  why  more  and 
more  professional  recordists  are  specifying  Audiotape 
for  their  most  exacting  magnetic  recording  require¬ 
ments.  Remember  —  Audiotape  is  made  by  audio 
engineers,  for  audio  engineers.  It  speaks  for  itself. 

AUDIO  DEVICES,  Inc. 

444  MADISON  AVI.,  NIW  YOIK  11,  N.  X 
bvw*  <1  iMl  40Ml  N«r  IMi  14,  N.  Y.  CsMm  "AUAr' 

iiiMlioiligri  oiMUotap*  aiiJielilin  audSopotiits 
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And  thorn’s  PROOF  of 
UNEQUALLED  UNIFORMITY 
in  Every  Pockogo 

You  GET  an  Esterline- Angus  output  curve  in  every  five- 
reel  package  of  plastic-base  Audiotape.  This  curve, 
made  from  one  of  the  reels  in  that  package,  actuaUy 
measures  the  output  characteristics  of  all  five  reels, 
since  they  are  all  slit  from  the  same  roll  after  coating. 
Now  you  can  see,  as  well  as  hear,  the  exceptionally 
high  output  uniformity  that  you  get  only  in  Audiotape. 
What's  more,  every  12S0-ft.  and  2500-ft.  reel  is  guaran¬ 
teed  FREE  FROM  SPLICES! 


NEWS  OF  THE  INDUSTRY 

Edited  by  WILLIAM  P.  O'BRIEN 


DPA  Electronics  Production  Board  Appointed 


Edmund  T.  Morris,  Jr.,  formerly 
with  Westinghouse  Electric  Corp. 
in  engineering  and  managerial  ca¬ 
pacities,  has  been  appointed  to  head 
the  Defense  Production  Author- 


E.  T.  Morris,  Jr. 

ity’s  Electronics  Production  Board. 
Serving  with  him  are:  Capt.  F.  R. 
Furth,  director  of  Naval  Research 
Laboratory,  Washington,  D,  C.; 
Harry  A.  Ehle,  vice-president  of 
International  Resistance  Corp., 
Philadelphia,  Pa.;  John  G.  Daley, 
chief  of  the  Electronics  Division, 
National  Production  Authority;  M. 
W.  Boyer,  general  manager  of  the 
Atomic  Energy  Commission;  Don 


G.  Mitchell,  president  of  Sylvania 
E'ectric  Products,  Inc.,  New  York, 
N.  Y.;  and  C.  W.  Middleton,  vice- 
chairman  for  production  of  the  Mu¬ 
nitions  Board. 

The  Electronics  Board  has  the 
primary  responsibility  in  DPA  of 
assuring  that  electronics  equipment 
is  produced  in  sufficient  quantities 
and  on  time  to  meet  requirements 
of  defense  and  essential  civilian 
programs.  Electronics  is  defined  as 
including  not  only  radio,  tv  and  ra¬ 
dar  but  also  extensive  application 
in  other  fields  such  as  electric  mo¬ 
tors,  fluore.scent  lighting,  automo¬ 
biles,  business  machines,  fire  con¬ 
trol  and  industrial  control  devices, 
test  and  measuring  equipment  and 
communications  equipment,  as  well 
as  being  an  essential  component  of 
many  basic  weapons. 


Britain's  1951  Radio 
Convention 

The  British  Institution  of  Radio 
Engineers’  third  convention  will  be 
held  this  year  during  the  Festival 
of  Britain.  Six  separate  se.ssions. 


PRODUaNG  GERMANIUM  DIODES 


Girls  use  mlcroscopss  whils  welding  whiskers  lo  pin  assemblies  at  GE's  new 
germanium  products  plant  in  Clyde,  N.  Y.  The  new  plant  has  a  potential  capacity 
of  12  million  diodes  annually.  Photo  at  right  shows  a  new  contour  projector  in  use 
at  the  plant.  Here  the  whisker  and  pellet  assemblies  are  inspected  at  a  magnification 
of  20  times 


to  be  held  at  intervals  staggered 
over  the  pieriod  of  the  Festival, 
will  cover  almost  the  whole  field 
of  radio  and  electronic  engineering. 

Topic,  time  and  place  scheduled 
for  each  session  are  as  follows: 

Session  1 — Electronic  Instru¬ 
mentation  in  Nucleonics — July  3 
and  4,  University  College,  London. 

Session  2 — Valve  Technology  and 
Manufacture — July  5  and  6,  Uni¬ 
versity  College,  London. 

Session  3 — Radio-Communication 
and  Broadcasting — July  24  and  26, 
University  College,  Southampton. 

Session  4 — Radio  Aida  to  Naviga¬ 
tion — July  26  and  27,  University 
College,  Southampton. 

Session  5 — Television  Engineer¬ 
ing — August  21  to  24,  King’s  Col¬ 
lege,  Cambridge. 

Session  6 — Audio  Frequency  En¬ 
gineering — Sept.  4  to  6,  The  Rich¬ 
mond  Hall,  Earls  Court. 


.4niateur  Radio  to  Aid 
Civil  Defense 

Supplementing  commercial  com¬ 
munications  facilities,  the  New 
York  State  Civil  Defense  Commis¬ 
sion  is  forming  a  .state-wide  ama¬ 
teur  radio  system  to  be  used  for 
operations  in  atomic  attacks  when 
power  or  wire  communications 
may  be  disrupted. 

Colonel  Lawrence  Wilkinson,  act¬ 
ing  chairman  and  director  of  the 
Commission,  has  issued  a  bulletin 
to  the  104  county  and  city  C-D  di¬ 
rectors,  urging  them  to  enlist  the 
support  of  qualified  radio  amateurs 
and  their  equipment  for  communi¬ 
cations.  Under  the  New  York  State 
Emergency  Defense  Act  the  State 
C-D  Commission  is  empowered  to 
control  all  communication  facili¬ 
ties  a.nd  personnel  in  event  of  an 
attack  and  during  drills  and  tests 
prior  and  subsequent  to  an  attack. 

Control  will  be  exercised  through 
the  enrollment  of  operators  as  mem¬ 
bers  of  the  New  York  State  Civil 
Defen.se  Amateur  Radio  Service. 
This  service  will  function  under  the 
policies,  plans  and  instructions  of 
the  commission,  of  which  Vincent 
T.  Kenney  is  coordinator  at  the 
State  C-D  headquarters  in  New 
York  City. 

All  local  C-D  directors  in  the 


146 


Julr,  1951  -  ELECTRONICS 


WE’RE  LIFTING  THE  BUSHEL  BASKET 
AND  LETTING  OUT  OUR  LIGHT! 


Probably  you  didn't  know  it  because  we  haven't  told  you.  BUT— for 
the  past  hve  years  we've  been  building  car  and  truck  radios  for  General 
Motors.  In  1950  alone  we  built  nearly  2,000,000  radios  for  prac¬ 
tically  all  types  of  vehicles.  Our  production  tops  that  of  any  other 
car  radio  manufacturer. 

Since  we  stopped  making  radio  and  electronic  equipment  for  the 
armed  forces  during  World  War  II,  we’ve  concentrated  on  making 
our  facilities  the  largest  and  our  products  the  finest  in  the  industry. 
Unlike  most  others,  we're  not  just  an  assembly  plant.  We  make 
praaically  all  the  parts  that  go  into  our  products.  Our  design 
and  research  engineers  are  tops  in  their  field.  Our  laboratory  and 
production  equipment  is  the  finest  that  can  be  obtained. 

With  our  vast  experience,  our  facilities,  engineering  know-how,  our 
productive  manpower  bigger  and  better  than  ever  before,  we  be¬ 
lieve  we  can  be  of  service  to  our  country.  We  are  ready  to  go  to  work 
immediately  for  national  defense  and  count  it  a  privilege  to  volun¬ 
teer  for  service. 


DIVISION,  GENERAL  MOTORS  CORPORATION 
KOKOMO,  INDIANA 


ELECTRONICS -July,  1951 


MEETINGS 


Aug.  15-18;  1951  APCO  Con¬ 
ference,  Everglades  Hotel,  Mi¬ 
ami,  Florida. 

Aug.  20-23:  AIEE  Pacific  Gen¬ 
eral  Meeting,  Multnomah  Ho¬ 
tel,  Portland,  Oregon. 

Aug.  22-24:  Seventh  Annual 
Pacific  Electronic  Exhibit  and 
West  Coast  Annual  IRE  Con¬ 
vention,  San  Francisco  Civic 
Auditorium,  San  Francisco, 
Calif. 

Aug.  28-Sept.  8;  Eighteenth 
British  National  Radio  Show, 
Earls  Court,  London,  Eng¬ 
land. 

Sept.  10-14;  Sixth  National  In¬ 
strument  Conference  and  Ex¬ 


hibit,  sponsored  by  Instru¬ 
ment  Society  of  America,  San 
Houston  Coliseum,  Houston, 
Texas. 

Oct.  8-10:  AIEE  Conference  on 
Aircraft  Equipment,  Holly¬ 
wood  Roosevelt  Hotel,  Los 
Angeles,  Calif. 

Oct.  22-24:  1951  National  Elec¬ 
tronics  Conference,  Edge- 
water  Beach  Hotel,  Chicago, 
Ill. 

Oct.  22-26:  AIEE  Fall  General 
Meeting,  Hotel  Cleveland, 
Cleveland,  Ohio. 

Nov.  12-15;  NEMA  Convention, 
Haddon  Hall.  Atlantic  City, 
N.  J. 


State  have  been  informed  that  a 
trained  nucleus  of  operating  per¬ 
sonnel  can  be  obtained  from  the 
New  York  members  of  the  Amateur 
Radio  Emergency  Corps,  an  affiliate 
of  the  American  Radio  Relay 
League. 


Powdered  Iron  Core 
Dimensions  Standardized 

All  of  the  types  of  cores  made 
from  '•■on  powder  and  commonly  in 
use  by  the  radio  and  television  in¬ 
dustry  have  been  listed  in  a  new 
Standard  just  released  by  the  Metal 
Powder  Association.  The  Standard 
was  prepared  by  the  Electronic 
Core  Subcommittee  of  the  Metal 
Powder  Association  Standards 
Committee  to  meet  a  long  felt  need 
in  the  pulverized  core  industry  for 
standardization  of  dimensions  and 
tolerances. 

The  Standard,  designated  11-51- 
T,  defines  the  terms  commonly 
associated  with  cores  made  from 
powdered  magnetic  materials  and 
specifies  the  preferred  dimensions 
of  standard  sizes  and  shapes.  Pre¬ 
ferred  dimensions  are  listed  in  de¬ 
tail  for  plain  iron  cores,  insert  iron 
cores,  threaded  iron  cores,  tuning 
cores  and  sleeve  iron  cores.  In  ad¬ 
dition  to  diameters  and  lengths, 
data  is  provided  for  concentricity, 
screw-driver  slot  dimensions,  hex¬ 
agonal  hole  sizes  as  well  as  threaded 
spring  type  and  spaded  insert  sizes. 

Developed  after  careful  consid¬ 
eration  by  the  members  of  the  Elec¬ 
tronic  Core  Subcommittee,  it  re¬ 
flects,  in  substance,  the  practices 
established  by  the  RTMA.  Members 
of  the  Electronic  Core  Subcommit¬ 
tee  include  the  following  compan¬ 
ies:  Empire  Coil  Co.  of  New 
Rochelle,  N.  Y. ;  Magnetic  Core 
Corp.,  of  Ossining,  N.  Y.;  National 
Moldite  Co.  of  Hillside,  N.  J. ; 
Powdered  Metal  Products  Corp.  of 
Franklin  Park,  Ill. ;  Pyroferric  Co. 
of  New  York,  N.  Y. ;  Radio  Cores, 
Inc.,  of  Oak  Lawn,  Ill.;  Speer  Re¬ 
sistor  Corp.  of  St.  Marys,  Pa.;  and 
Stackpole  Carbon  Co.  of  St.  Marys, 
Pa. 

William  E.  Cairnes,  president  of 
Radio  Cores,  Inc.,  is  chairman  of 
the  subcommittee. 

Copies  of  the  new  Standard  and 
other  Standards  published  by  the 


Metal  Powder  Association  may  be 
obtained  by  writing  to  the  Asso¬ 
ciation  at  420  Lexington  Ave.,  New 
York  17,  N.  Y.,  and  enclosing  25 
cents  per  copy. 

Harbor-Control  Radar  Tested 

Port  of  New  York  Authority,  oper¬ 
ated  jointly  by  the  states  of  New 
Jersey  and  New  York,  has  inaugur¬ 
ated  an  experimental  program  to 
test  the  feasibility  of  harbor-con¬ 
trol  radar  as  an  aid  to  pilotage  dur¬ 
ing  foggy  weather. 


Shore-based  radar  installations 
are  now  in  regular  service  at  Liver¬ 
pool,  England,  and  Long  Beach, 
California.  They  are  operated  ex¬ 
perimentally  in  the  harbors  at  San 
Francisco  and  Baltimore.  Other 
in.stallations  are  under  construction 
in  Le  Havre,  France,  and  South¬ 
ampton,  England. 

Although  no  figures  are  available 
at  present  to  show  the  savings  that 
might  result  with  this  navigational 
aid,  it  is  known,  for  example,  that 
the  fixed  cost  of  delaying  a  10,000- 

(Continmd  on  page  211) 


Scop*  praMDtotion  oi  th*  Now  Janay-Naw  York  harbor  from  Fort  Wadaworth, 
Staten  Iiland,  overlooUnq  the  Narrowe.  Shlpi.  Iklandg.  buoyi  and  shore  lines 
between  Ambrose  Light  and  the  Battery  are  clearly  visible 
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The  problem  of  smoke  at  New  York’s  beautiful  U.  N.  Area 
is  being  solved  with  the  help  of  Remington  Rand’s  "Vericon” 
Industrial  Television  System  equipped  with  Sylvania  Tubes. 

In  reaching  a  satisfactory  solution,  much  credit  goes  to 
the  Consolidated  Edison  Company,  located  near  by,  for  their 
allKMit  cooperation.  Among  other  preventive  measures,  this 
company  installed  and  focused  a  set  of  Remington  Rand 
"Vericon”  TV  cameras  on  their  towering  stacks. 

These  cameras  are  hooked  up  to  five  strategically  located 
viewing  monitors— (soundless  TV  sets)— made  by  Television 
Utilities  Corp.  and  equipped  with  Sylvania  picture  tubes  and 
receiving  tubes. 

Every  day,  these  monitors  are  in  operation.  If  at  any 
time  smoke  should  appear.  Consolidated  Edison  observers  on 
watch  immediately  operate  special  controls  to  clear  up  the 
situation. 

Writes  Mr.  A.  £.  Siegel,  President  of  Television  Utilities: 
”0«r  monitors  have  been  running  all  day  long  without 
stop  for  more  than  three  months.  All  are  eqmpped  with  Syl- 
fania  radio  and  picture  tubes.  W'e  are  wondering  bow  long 
the  Sylvania  tubes  will  continue  to  take  this  kind  of  abuse 
without  talking  back." 


Showing  chassis  of  ’’Vericon”  Picture  Monitor 
equipped  with  Sylvania  tubes.  These  monitors  are 
finding  a  wide  variety  of  uses  today  in  industries  and 
institutions.  They  were  designed  to  the  exacting  re¬ 
quirements  of  the  Remington  Rand  "Vericon”  System 
and  built  by  Television  Utilities  Corp. 


Tha  above  is  onotbar  intsrssting  rscerd  of  lha  durability  and  axcoh 
■•nt  parfermancs  of  Sylvania  tubes,  let  us  tsN  you  somothinf  about 
the  reasons  behind  this  quality.  For  fuH  technical  data  about  any 
types  of  Sylvania  receiving,  transmitting,  or  picture  lubes  write 
today  la:  Sylvania  ilectrk  Freducts  Inc.,  Dept.  R-II07,  Emporium, 
Pa.  Sylvania  Representatives  are  also  located  in  all  foreign  countries. 
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ELECTRA  MEG.  COMPANY 

2S37  Madison  Ave.  •  Kansas  City  8.  Mo. 


NEW  BOOKS 


Piezoeleolrio  Crystals  ainl 
Their  Application  to 
UltrasonioH 


carbon-coat 


SELF-LOCKING  NUTS 


By  Warren  P.  Mason.  D.  Van  Noa- 
trand  Co.,  Ine.,  Neu-  York,  1950,  508 
pages,  $7.50. 

The  recent  book  by  Dr.  Mason  con¬ 
stitutes  a  noteworthy  addition  to 
his  many  publications  and  contri¬ 
butions  in  this  highly  specialized 
field.  Not  intended  for  swift  or 
easy  reading,  this  work  will  become 
a  reference  to  workers  in  the  field, 
as  opposed  to  a  descriptive  treat¬ 
ment  for  those  wishing  an  elemen¬ 
tary  survey. 

In  the  opening  chapters  are  de¬ 
veloped  the  basic  expressions  for 
the  elastic,  piezoelectric,  pyroelec¬ 
tric,  and  dielectric  relations  of  sol- 


STAY 


AFTER 

171,360,000 

VIBRATIONS  AT  4000 
CYCLES  PER  MINUTE... 


RELEASED  THIS  MONTH 


Plain  nuts  with  lock  washers 
loosened  after  only  ONE 
HOUR  of  4000-cycle-per- 
minute  operation  on  the 
vibrator  of  a  concrete 
block  nrachine  at  the  plant 
of  the  Bethayres  Concrete 
Block  Co.,  Bethayres,  Pa. 

When  FLEXLOC  Self-Lock¬ 
ing  Nuts  were  installed, 
they  were  still  tight  when 
the  machine  was  tom  down 
for  rebuilding  after  6 
weeks  operation  —  at  4000 
C.P.M.,  17  hours  a  day, 
7  days  a  week! 

If  you  have  an  application 
where  nuts  loosen  or  back 
off,  try  FLEXLOC,  the  one- 
piece,  all-metal  STOP-  and 
LOCK-NUT  "that  won’t 
work  loose." 

Send  for  Bulletin  619-A 
today. 


"  deposited 
carbon  : 
resisfoK 


Electronic  Motor  and  Welder  Con¬ 
trols;  G.  M.  Chute;  McGraw-HUl; 
S6.50. 


Elements  oi  Television  Systems; 
G.  E.  Anner;  Prentice-Hall;  $10.35. 


Synthesis  oi  Electronic  Computlnq 
and  Control  Circuits;  Harvard 
University  Press;  $8.00. 


The  riehf  choice  for  ACCURACY 
. . .  KONOMY . . .  ond  STABILITY 
la  drcuHs  where  wire  wound  re- 
sietorf  ore  often  timet  toe  expen¬ 
sive  and  the  characteristics  of 
carbon  composition  resistors  are 
not  suitable.  Deposited  carbon 
resistors  are  especially  adapted 
to  high  frequency  applications 
that  require  high  stability  and 
close  tolerance  of  resistance 
values.  Manufactured  to  custom¬ 
er's  specifications.  For  complete 
data  mail  coupon. 

RLBCTRA  MFO.  COMPANY 
Rfsisroc  DIVISION 

2S37  MsAise  Mm.  •  Ksetss  GMy  A  Me. 
rot  $$  YtARS  A  MANUTACTUMt  OF 
PRICISION  lUCTRICAL  CQUIPMiNT 


ids.  Coupled  with  a  concise  treat¬ 
ment  in  the  appendix,  wherein 
these  relations  are  erected  in  tensor 
form,  the  development  leads  to  the 
e.stablishment  and  individual  list¬ 
ing  of  the  fundamental  mathema¬ 
tical  forms  of  the  seven  groups  and 
thirty-two  classes  into  which  all 
crystals  fall,  as  determined  by  their 
physical  properties  and  symmetry 
properties. 

The  major  part  of  the  book  sum¬ 
marizes  the  work  and  findings  of 
the  Bell  Laboratories  resulting 
from  their  many  years  of  signifi¬ 
cant  research  in  this  field.  The 
properties  of  quartz  and  rochelle 
salt  are  described,  but  main  empha¬ 
sis  is  given  to  such  new  crystal  de¬ 
velopments  as  dipotassium  tartrate 
(DKT),  ethylene  diamene  tartrate 
(EDT),  ammonium  dihydrogen 
phosphate  (ADP),  potassium  dihy- 

(continued  on  poge  2S4) 
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NAME 


ADDRESS 


STANDARD  PRESSED  STEEL  CO. 


JENKINTOWN  10,  PENNSYLVANIA 


STATE 
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When  you  are  faced  with  specifications  that  place 
impossible  requirements  on  dynamotors  or  small 
DC  motors,  according  to  World  War  II  stand¬ 
ards,  take  advantage  of  recently  developed 
improvements  in  high  temperature  and  high 
altitude  techniques  by  simply  outlining  your 
requirements  to  Bendix.  Model  units  exactly 
meeting  your  performance  specifications  will  be 
developed  and  tested  for  pre-production  use — 
production  units  will  then  follow  in  accordance 
with  your  manufacmring  schedule. 


DYNAMOTORS 

Regular  •  MuHipl*  output  •  Spocial  purpoM 
DC  MOTORS 

00  hp — 1/2  hp  •  Continuous  and  Intormittant  D 
DC  Sorvot  and  special  motors 


RANK  DIVISION  OP  RINOIX  AVIATION  CORPORATION 
■ID  DANK,  NIW  JIRSir  . 

Expoff  Sol««:  Bofidix  lwffn«ttowol  Dlvitton,  72  Fifth  Avwiw*,  N*w  Y*Hi  11,  N.Y. 
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1055  NEPPfRHtN  AVENUE.  YONKERS  3.  NEW  YORK 


Backtalk 


Thitt  (leparlment  is  oper¬ 
ated  as  _  an  open  forum 
where  our  readers  may 
discuss  problems  of  the 
electronics  industry  or 
comment  upon  articles 
which  ELECTRONICS 
has  publishf^l. 


STRAIN  GAGES 
at  the  Flip 
of  a  Switch 


Familiar  Music 


For  mxtraordinary 
•factrlcol  porformoiKO 


Dear  Sirs: 

I  HAVE  READ  with  Considerable  in¬ 
terest  Robert  M.  Strassner’s  article 
on  Gas-Diode  Electronic  Organs  in 
Electronics  for  January,  1951. 

You  undoubtedly  will  be  inter¬ 
ested  to  hear  that  the  principle  dis¬ 
closed  in  the  article  is  by  no  means 
original  with  Strassner  but  has 
been  developed  by  me  approxi¬ 
mately  17  years  ago,  together  with 
Francis  R.  O’Leary  my  assistant  at 
that  time.  In  this  connection,  your 
attention  is  directed  to  O’Leary 
patent  1,986,599  and  Langer  patent 
2,252,189,  copies  of  which  accom¬ 
pany  this  letter. 

To  complete  the  references  ap¬ 
pearing  at  the  end  of  Stra.ssner’s 
article,  I  w'ould  like  to  add  the  fol¬ 
lowing  complete  list  of  my  pertinent 
patents  which  resulted  from  my  ex¬ 
perimental  work  on  gas-diode  elec¬ 
tronic  musical  instruments  extend¬ 
ing  over  the  period  of  nearly  a 
quarter  of  a  century: 

1,832,402  2,044,360 

1,937,389  2,247,728 

1,993,890  2,252,189 

2,017,542  2,365,566 

2,035,238  2,365,567 

2,039,651  2,365,568 

2,040,439  2,403,664 

Nicholas  Danger 
■  Xew  York,  N.  Y. 


Th*  Dyna-Myk*  Modal  1 29-8 
b  a  pracbion,  high  spoed,  dynomic  micromotor 
v^g  linoar  difforontiol  tromformors  a«  tho 
lonting  olomont.  It  mooswros  and  provtdot  for 
rocording  ivch  phonomono  ot  forco,  torquo, 
•train,  vibration,  occolorotion,  tomporoturo, 
proMuro,  thkknoss,  »vrfoco  fWibh,  otc.,  with  a 
linoar  froquoncy  rosponto  of  DC  to  1 000  cpt. 
Diroct  dbplocomonts  oro  mooturod  in  flvo 
rongos  from  inch  to  ±10  micro  Inchos. 
On  itondord  mognotic  rocordort  o  tonsitivity 
of  1  micro  inch  por  milKmotor  b  ovoiloblo. 
A  togglo  twitch  convortt  tho  Dyno-Myko  to  o 
high  froqvoncy,  high  •omitivity  strain  go  go 
indicator.  Tho  output  b  usod  to  drivo  ony 
typo  of  mognotic,  null  bolonco  or  golvanom* 
otor  rocordor— or  tho  DC  or  moduiotod 
corrior  may  bo  viowod  on  on  OKtlloKopo. 
Soltyn  motors  may  bo  drivon  for  romoto 
indication  or  control.  Roqvost  Tochnkol  8uU 
lotin  129*8  for  full  dotoib. 


fer  BRUSHES 


Tho  Dyno-Motor  Modol  144,  whon 
utod  with  tho  Dyno-Myko,  indicotot  by  noon 
lights  tho  pook  ompiitudo  of  trontionfs  os 
fast  os  1  millbocond.  This  indication  moy  bo 
instontanoous  or  o  momory  footuro  may  bo 
usod  to  momtoin  tho  rooding  until  rosot. 
built-in  powor  roloys  provido  on-or-off  con¬ 
trol  to  ony  plus  or  minus  limits  ostobRshod  by 
tho  Dyno-Myko.  Tho  combinotion  of  tho  Dyno- 
Myko  and  tho  Dyno-Motor  offors  mony 
applications  to  industrial  procossos  rosulting 
in  tho  oliminotion  of  Krop  of  fho  sourco.  Usos 
in  connoction  with  mochino  tool  oporotions  oro 
portkulorly  improssivo.  Roquost  Dyno-Motor 
Tochnicol  ^llotin  144. 

Cvsfom  ivikhfi  of  Cbcfromc  httrimofits  Sine*  1943 

jQQQl  INDUSTRIAL 
ELECTRONICS, 
INCORPORATED 


non-w*Mlng 


Medical  Electronics 

Dear  Sirs: 

For  some  time  I  have  felt  the  need 
for  an  organization  to  bring  to¬ 
gether  those  of  us  who  are  working 
in  the  field  of  medical  electronics. 
This  was  further  confirmed  by  the 

(Continued  on  page  268) 
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Fourteen  little  superintendents 


tubular  shape  makes  it  easy  to  handle.  It 
spreads  readily  over  knobs,  terminals  and 
irregular  objects. 

Tough  and  long  lasting,  Ex-Flex  Fiberglas 
Sleeving  has  perpetual  flexibility,  under  all 
conditions  of  temperature  and  aging,  because 
no  hardening  varnish  is  used. 

Look  at  these  other  features  too — avail¬ 
able  in  colors — non-combustible — maintains 
physical  and  dielectric  properties  from 
— 70®F  to  -|-1200°F,  with  color  retention 
up  to  300®F — resists  abrasion  and  wear. 

BH  Ex-Flex  Fiberglas  Sleeving  is  one  of  a 
family  of  electrical  insulations,  each  designed 
to  meet  particular  conditions  in  service.  Give 
us  a  few  facts  about  your  requirements — 
product,  temperatures,  voltages — we  will 
gladly  furnish  free  samples  for  testing 
purposes. 

Address  Dept.  E-7 

Bentley,  Harris  Manufacturing  Company 
Conshohocken,  Pa. 


Fourteen  little  angels  with  eyes  glued  to  the 
home  movie  Kreen,  A  well  planned  birth¬ 
day  party  proceeding  according  to  schedule. 
Then  .  .  .  pfft  .  .  .  and  the  projector  stops. 
At  once  fourteen  little  angels  change  to 
fourteen  little  devils.  Pity  the  poor  host,  a 
mechanical  dud.  trying  to  figure  out  what's 
wrong.  Add  fourteen  little  superintendents 
and  a  few  assorted  mothers,  all  anxious  to 
take  an  active  part— the  perfect  set-up  for 
male  frustration.  When  the  repairman  gets 
around — after  a  few  days — and  the  trouble 
turns  out  to  be  electrical  insulation  failure 
.  .  .  there  goes  a  projector  manufacturer's 
reputation,  far  a  few  pennies  saved  by 
using  an  inferior  insulation. 


XJilcxtrical  insulation  is  a  decisive  fartor  in 
successful  product  operation. 

Add  extra  protection  and  longer  life  to  your 
products  with  BH  Extra  Flexible  Fiberglas* 
Sleeving  (Ex-Flex  to  the  industry.) 

Ex- Flex  Fiberglas  Sleeving  has  unusual 
non-fraying  properties,  obtained  indepiend- 
ent  of  the  saturant.  It  can  be  cut  in  short 
lengths,  yet  will  not  fray  in  handling.  Its 


■BH  Niin-Fraying  Fibrrxlas  .Slwinns  art  made  by  an  raclusivr  Brntley.  Harris  procfs.«  (I*  S.  Pat  No.  2393 530T‘'Fib»rf las"  b  Rrg  TM  of  Owens-Coming  Fiberglas  Corp 
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Cables  for 
ined  under 


aefense  projects,  c 
UR  and 

juered  Rraids,  and 
■ations  Kquipmenl 


irenients, 


SEND  FOR  DISCAP  SAMPLES  IN  THE  CAPACITIES  YOU  ARE  USING 


ANOTHER 


me 


FIRST 


...  a  New  and  Better  Capacitor 
That  Answers  the  UHF  Inductance  Prohiem 

DISCAP. 


Of  !>p«cial  importance  to  the  ultra  high  frequency  TV 
receiver  designer  is  the  problem  of  inherent  inductance 
found  in  standard  capacitors.Tests  show  that  the  inductance 
of  a  Hi-K  by-pass  ceramic  disc  is  very  low  but,  when  wire 
leads  are  used  for  mounting,  the  inductance  increases  with 
the  length  of  the  leads. 

RMC  "Solder-ins”  are  low-cost  presoldered,  silvered  ceramic 
disc  capacitors  which  can  be  soldered  directly  between 
ground  and  a  tube  socket  lug  or,  in  fact,  to  any  vital  by-pass 
point.  The  effect  is  to  cancel  lead  inductance,  providing  a 
minimum  of  over-all  inductance. 

RMC  DISCAP  "Solder-ins”  are  available  in  capacities  be¬ 
tween  .0()()()10  and  .0015  MFD. 


Are  You  Using  RMC  By-Pass 

and  Temperature  Compensating  DISCAPS? 


RMC  Type  B-GMV  by-pass 
DISCAPS  are  available  in 
single  and  dual  units  in  a 
full  range  o5  capacities  be¬ 
tween  .008  and  .02  MFD. 
Their  wide  use  throughout 
radio  and  TV  is  proof  of 
their  superiority. 


Approved  and  used  by 
leading  TV  and  electronic 
producers.  RMC  Type  C 
temperature  comp>ensating 
DISCAPS  are  designed  to 
replace  tubular  ceramic 
and  mica  condensers  at 
lower  cost. 


me 


RADIO  MATERIALS  CORPORATION 

GENERAL  OFFICE;  1708  Belmont  Ave.,  Chicago  13,  III. 


FACTORIiS  AT  CHICAGO,  ILL.  AND  ATTICA,  IND. 
Two  RMC  Monts  Dmvoted  exclusively  to  Ceramic  Condensers 
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ELECTRONIC  AND 
COMMUNICATION  RELAYS 


TUBES  AT  WORK 

(continued  from  poge  138) 


AN  approvmd  f3303-l) 


MIXER 

I90-550KC 


amplifier 

I55KC 


AUDIO 

POWER 

amplifier 


AVC 

OiOOE 


I  OlOOE 
DETECTOR 


AMPLIFIER 
135  KC 


Block  diagram  of  the  receiver.  Com¬ 
pactness  is  ochleved  through  use  of 
subminiature  components 


they  are  double-tuned  and  use  per- 
meability-tuned  inductors  of  about 
2.8  millihenries  which  have  Q’s 
of  70  at  135  kc.  The  resonating 
capacitors  are  washer-shaped  and 
mounted  in  the  ends  of  the  trans¬ 
formers.  The  r-f  coil  structures  re- 
.semble  those  of  the  i-f  transformers 
so  that  similar  parts  may  be  used 
in  both. 

Panel  controls  involved  a  design 
problem.  The  small  size  of  the  panel 
(53  by  15  inches)  and  the  need  for 
hermetic  seals  made  it  undesirable 
to  have  more  than  two  external  con¬ 
trols.  Since  one  of  these  was  re¬ 
quired  for  tuning,  the  other  had  to 
fill  the  three  distinct  functions  of 
gain  control,  power  on-off  switch 
and  beat-frequency-oscillator  on-off 
switch.  All  these  latter  functions 
are  performed  by  a  special  compact 
switch,  designed  to  be  produced  en¬ 
tirely  by  stamping  operations. 

The  specially  designed  miniature 
gain  control  uses  a  high-tempera- 
ture  adhesive-tape  resistor,  also  de¬ 
veloped  by  NBS.  The  tape  is 
applied  around  a  small  glass  cylin¬ 
der,  A  inch  in  length  and  i  inch  in 
diameter,  on  which  120  axial  lines 
of  silver  paint  have  been  deposited 
to  form  commutator  segments.  A 
precious-metal  brush  makes  contact 
with  the  projecting  ends  of  these 
silver  lines. 

Aside  from  its  inherent  useful¬ 
ness  as  an  ultra  compact  piece  of 
airborne  communication  equipment, 
the  new  range  receiver  has  also 
served  as  the  focal  point  for  the 
development  of  several  novel  com¬ 
ponents  and  fabrication  techniques. 
These  components,  engineered  to 


Hundreds  of  thousands  of  r-b-m 

telephone  type  relays  saw  Govern¬ 
ment  service  in  World  War  II.  Now  most 
of  these  relays  are  available  in  hermet¬ 
ically  sealed  enclosures  desijjned  to  meet 
AN  specifications. 

R-B-M  hermetically  sealed  telephone 
tvpe  relays  are  available  in_contact  forms 
up  to  and  including  4-pole,  double  throw, 
3  ampere,  28  Volts  D.  C.  construction. 
Also  10  ampere  rating  up  to  and  includ¬ 
ing  2-pole  double  throw  at  28  Volts  D.C. 
All  relays  available  with  approved  AN 
plug  connector,  or  with  solder  connections. 

f  What  is  YOUR  hermetically 
sealed  relay  requirement?  R-B-M  is  developing 
new  and  smaller  relays  to  meet  Armed  Services 
requirements.  Perhaps  one  of  these  will  solve 
your  problems.  Write  giving  complete  relay 
specifications,  application,  quantity  and  AN 
specifications  applying.  Address  Dept.  F-7. 


AN  approvd  (3304-1) 


R-B-M  Production  and  Enffi- 
neerins  facilitiea  in  two  plants, 
located  in  different  states,  (over 
a  quarter  million  square  feet), 
can  assist  you  in  tne  develop¬ 
ment  and  production  of  special 
electro-maf^netic  devices  for 
Armed  Services  application. 


R-B-M  DIVISION 
ESSEX  WIRE  CORP, 


Logansport,  Indiana 
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NEW  GL-6044 


Study  these  important  design  glasses 


TIGHT,  DEPENDABLE  CONTACTS. 

Bolted  electrical  contaas  are  firm 
and  substantial.  There  are  no 
springs  to  relax  because  of  heat. 
No  risk  of  the  tube  slipping  from 
its  socket  due  to  vibration. 

HIGH-TEMPERATURE  OPERATION. 

Since  the  GL-6044  has  no  base  in 
the  customary  sense,  the  tube’s  op¬ 
erating  temperature  is  not  limited 
by  decomposition  of  a  basing 
compound. 

BUILT-IN  STURDINESS.  Strength 
marks  every  detail.  The  tube  is 
short  and  compact.  Its  internal 
structure  is  solidly  braced.  Thim¬ 
ble-type  terminal  seals,  of  fernico- 
to-glass  construction,  are  long- 


lived,  resist  strain.  Contaa  fingers, 
extending  out  from  the  tube,  have 
a  factor  of  resilience  which  helps 
to  ward  off  shocks. 

CLEAN  EQUIPMENT  LAYOUT.  GL- 
6044  installation  involves  no  cum¬ 
bersome  conventional  socket.  No 
provision  need  be  made  for  a  top 
anode  terminal  connection,  since 
all  leads  come  out  at  the  bottom 
of  the  tube. 

SPACE-SAVING.GL-6044’sareon/;r 
half  the  height  of  5528  thyratrons 
—yet  rated  the  same!  They  will 
mount  more  closely  side-by-side; 
their  bolted  terminals  can  be  inter- 
arranged  on  a  panel  so  that  the 
tubes  are  compactly  grouped. 


GL-6044 
6.4-amp  thyratron 


Inert-gas-filled,  for  efficiency 
within  the  wide  ambient  tem¬ 
perature  limits  of  —  55C  to 
approx  120C  (at  normal 
atmospheric  pressures).  De¬ 
signed  for  use  in  aircraft,  but 
also  available  for  industrial 
control  applications  . . .  Wire 
or  write  today  for  Bulletin 
ETD-155,  giving  ratings  and 
performance  facts!  Electronics 
Dept.,  Sec.  3,  General  Electric 
Company,  Schenectady  5,  N.  Y, 


GENERALi^  ELECTRIC 
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SENDS  A  TIRE  TO  THE  FRONT 


Tough  mud-slogging  tires j-oll  our  forces  toward  the  front. 
Behind  rugged-duty  tires  lie  months  of  sound  research  with  Magnecord 
tape  recorders  .  .  .  vibration  tests  to  determine  the  wear  and 

performance  of  new  tires  in  development.  Precision  testing 
demands  the  finest  precision  tape  recording. 

Whatever  your  recording  problem,  Magnecorders  offer  greater 
flexibility,  fidelity,  features.  Available  for  subsonic,  audio  or  sujsersonic 
research,  Nfagnecord  can  fill  your  most  exacting  requirements. 


nil  niEiiTT  nn  iceiiicis  fii  iiiistit 

Amu 

Mainecord.  Inc.,  Dept.  EA-7 

3b0  N.  Michipan  Ave..  Chkapo  \,  III. 

St'iiil  me  further  inforr^atfon  nn  >'»4:necor«l  tape 
re*v.filinR  ftr  -  Soui.a”  !l'*^tarrh. 


Compar.y _ _ _  _ 

A^hliess . 

illy - - - - - ....Zcue _ Slate,. 


L'sed  by  more  enfineers 
chan  all  other  professional 
tape  recorders  combined. 


I  TUBES  AT  WORK  (continued) 

meet  the  rijrorous  size  and  tem¬ 
perature  ret|uirements  of  subminia¬ 
ture  equipment,  may  well  afford 
superior  permanence  and  reliability 
when  used  in  equipment  of  more 
I  conventional  and  les.s  compact  de- 
'  sign. 

I  ReduriiifsTraiisniitler 
OiitTiinr 

By  James  H.  Greenw(mii) 

atation  W('AH,  hif'. 
i’ittfthurf/h,  t’ii. 

i 

Continuity  of  service  is  important 
to  a  radio  station  and  the  listening 
]  public.  A  minute  of  silence  in  the 
'  middle  of  a  program  may  destroy 
'  the  continuity  and  annoy  the  listen- 
1  ers,  many  of  whom  would  tune  in 
another  station. 

All  of  the  facilities  at  WCAE  are 
I  installed  at  least  in  duplicate.  Lost 
time  therefore  becomes  only  that 
time  re(iuired  to  isolate  the  unit  in 
trouble  and  switch  to  the  alternate 
unit.  This  time  may  be  subdivided 
into  four  categories;  time  in  which 
the  exi.stence  of  trouble  is  observed 
i  and  realized,  time  in  which  to 
I  classify  or  locate  the  trouble  and 
determine  its  seriousness,  warm-up 
I  time  for  the  alternate  equipment 
!  and  actual  time  involved  in  switch¬ 
ing  the  alternate  equipment  into 
I  service. 

The  distribution  of  time  among 
these  classifications  varies  widely 
for  different  types  of  failure.  For 
;  some  components,  the  diagnosis  and 
replacement  are  completely  auto¬ 
matic;  for  others,  the  human  ele¬ 
ment  enters  into  each  step  of  the 
process. 

At  one  time,  the  emergency 
transmitter  at  WCAE  consumed  45 
seconds  in  warming  up.  Switching 
it  into  service  could  be  accompli.shed 
during  this  time.  However,  the 
human  element  entered  into  the 
first  two  categories  mentioned  pre¬ 
viously  and  another  15  seconds  was 
added,  bringing  the  total  time  lost 
on  each  occasion  of  transmitter 
failure  to  approximately  one 
minute. 

The  one-minute  loss  time  has 
now  been  reduced  to  between  12  and 
15  seconds.  On  the  surface,  it 
api)ears  to  be  a  gain  of  four  to  one 
I  but  in  listener  reaction  the  gain  is 
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''IJpsirtiipfJ  for  y4ppiii'citi(ifr 
llpla^  Lines  and  IMetwurks 

'I’he  Jam*‘s  Milieu  Mfg.  Co.,  Ine.  has  been 
prutiueui^  eontimujus  delay  lines  and  lump 
constant  delay  iietKorks  since  the  origination 
of  the  d<‘maiid  for  these  coiii|K)nents  in  pulse 
formation  and  other  circuits  requiring  time 
delay.  'I’he  most  iiKKlerii  of  these  is  the  distrib¬ 
uted  constant  <lelay  line  designed  to  comply 
with  the  most  stringent  electrical  and  mechani¬ 
cal  recpiircments  for  military,  commercial  and 
lalmratory  equipment. 


Millen  distrihute«l  constant  line  is  available  as 
bulk  line  for  lalK)ratory  use  and  in  either  flexible 
or  metallic  hermetically  sealed  units  adjusted 
to  exact  time  delay  for  use  in  production 
equipment.  I.iimp  constant  delay  networks  may 
be  preferred  for  some  specialized  applications 
and  can  l)e  furnished  in  open  or  hermetically 
sealed  construction.  The  alM)ve  illustrates  sev¬ 
eral  typical  lines  of  both  ty|M*s.  Our  engineers 
are  available  to  assist  you  in  your  delay  line 
problems. 
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GRAPHITE  ANODES 

for 

BETTER  TUBE  PERFORMANCE 

Because  of  their  durability  under  heat  extremes  plus 
their  low  secondary  emission,  Stackpole  Graphite  Anodes 
find  widespread  use  in  rectifier  tubes  and,  in  many  cases, 
surpass  hard-to-get  molybdenum,  tungsten  and  tantalum 
anodes  in  power  tube  applications.  High  heat  conduc¬ 
tivity  prevents  hot  spots  with  resultant  warping.  Moreover, 
graphite  permits  higher  plate  power  dissipation  and  safely 
withstands  severe  overloads. 

As  long  time  specialists  in  this  field,  Stackpole  regu¬ 
larly  produces  dozens  of  anode  types  — each  manufac¬ 
tured  by  special  processes  which  assure  high  uniformity 
and  reduce  “gassing"  from  dust  or  impurities  to  a  neg¬ 
ligible  minimum. 

STACKPOLE  CARBON  COMPANY 

St.  Marys,  Pa, 


TUBES  AT  WORK 


(conKniwd) 


FIG.  1 — Schematic  diagram  oi  the  cir¬ 
cuit  ior  itartinq  the  emergency  trans¬ 
mitter  automatically  whenever  the  car¬ 
rier  is  interrupted 


much  greater,  for  the  first  quarter 
minute  of  silence  is  not  nearly  as 
annoying  as  the  fourth. 

Reduced  Warm-Up  Time 

Warm-up  time  was  reduced  to  12 
seconds  by  applying  heater  current 
continously  to  all  heater-type  tubes. 
This  practice  has  not  resulted  in 
any  observable  reduction  in  useful 
tube  life  since  only  one  heater-type 
tube  has  been  replaced  for  any 
cause  since  1939  when  the  system 
was  installed  in  its  original  form. 

The  human  element  was  removed 
from  observing  and  realizing  the 
existence  of  trouble  by  additional 
circuitry,  as  shown  in  Fig.  1.  A 
small  sampling  antenna  and  tank 
circuit  excite  the  grid  of  an  OA4G. 
In  its  plate  circuit  is  a  relay  which 
starts  the  emergency  tran.smitter 
warm  up  whenever  the  r-f  grid  ex¬ 
citation  falls  below  a  safe,  preset 
:  value.  This  relay  does  not  apply 
plate  voltage  to  the  emergency 
transmitter. 

If  the  loss  of  carrier  is  caused 
only  by  a  momentary  flashover 
within  a  tube  or  a  transient  arc 
caused  by  a  lightning  discharge, 
there  is  no  need  for  the  emergency 
!  transmitter  and  the  operator 
I  merely  shuts  it  off  instead  of  com- 
I  pleting  the  transfer.  Observance 
j  of  the  nature  and  seriou.sness  of  the 
I  trouble  is  accomplished  while  the 
[  equipment  is  warming  up  and  by 
the  time  the  decision  has  been 
made,  the  equipment  is  ready  for 
use. 

To  reduce  the  time  necessary  to 
switch  the  alternate  equipment  into 
operation,  some  of  the  operations 
performed  had  to  be  simplified. 
The  original  switching  operation 
!  consisted  of  the  following  steps: 
I  removing  final-stage  plate  voltage 
I  from  the  tran.smitter  being  taken 
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SU  IINOf . . .  She  LAUOHt 


She  TALKS. . .  She  PRATS 


...oil  bacout*  of  tho  STROBOTAO* 


This  EffSnbSO  Don,  manufiiccured  by  a  division  of 
the  Noma  Eiectric  Company,  is  the  pride  and  joy  of  thousands  of 
little  (and  big)  girls.  She  is  made  vocal  by  means  of  a  very  cleverly 
designed,  "built-in"  talking  machine,  the  heart  of  which  is  a  minia¬ 
ture  electric  motor  which  operates  on  2  standard  flashlight  batteries. 

The  batteries,  motor,  small  phonograph  turntable,  minute 
record,  pick-up  and  loudspeaker  are  housed  in  a  plastic  con¬ 
tainer  inside  the  doll.  A  touch  of  a  concealed  button  and  the 
doll  speaks,  whether  standing,  lying  or 
sitting  down. 

The  small,  precision-built 
motor  has  to  be  held  to 

a  speed  between  4330  and  4330  rpm  in  manufacture.  It  is  impossible  to 
measure  its  speed  with  a  mechanical  tachometer.  Blake  Manufacturing  Corporation 
of  Qinton,  Massachusetts,  who  make  the  motors,  use  four  STROBOTACS 
in  test  jigs  to  check  the  speed  of  these  motors  as  they  move  through  produaion. 
Any  motor  which  does  not  meet  the  speed  limits  is  rejeaed. 


Simple  test  jigs  hold  Blake  motors 
while  their  speeds  are  cheeked 
in  three  motor  positions  by 
STROBOTACS  mounted  above  them. 
A  small  plastic  sleeve,  marked 
%vith  a  black  indicating  line 
is  slipped  over  the  motor  shaft 
to  be  "stopped”  by  Strobotae 
measuring  motor  speed  within  1%. 


STROBOTAC* 

Hnct  lniil  Spm4  laifc  SOO-HJWO  per  minute. 

.Slop#  mofton  tOO  to  100,000  rpm 
ftal  NntiN:  5  and  tO  mitliontho  of  c 

mcond. 

PlWM  SMTCt:  any  115  «oII.  SO  eyele  tine. 
f iMf  lifrt:  ts  watte.  Sill:  TM  I  sH  *$. 
liKU:  He.  Prin:  sito.oo 


To  Blake,  as  to  thousands  of  other  manuncturers  of  electrical  and  mechanical 
equipment,  the  STROBOTAC  has  nude  possible  entirely  new  manufacturing, 
designing  and  testing  techniques.  We'd  like  to  suggest  some  of  STROBOTACS 
possibilities  to  you. 

For  Complete  Information  Write  for  EYES  for  INDUSTRY 


GENERAL  RADIO  Company 

275  Massochusetts  Avenue,  Cambridge  39,  Mass. 


I 
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WEBSTER  ELECTRIC  one  of  the  original 
manufacturers  of  crystal  car 


FOR  OVER 


YEARS 


a  complete  line  of  cartridges 

Engineered  to  meet  your  requirements 


Webster  Electric  Has  been  moking  cartridges  for  yeors  and 
years  ...  starting  woy  back  when  cortrldges  were  nearly  as 
big  as  baseballs.  The  line  of  cortridges  hos  constantly  changed 
and  improved  to  meet  current  requirements.  Eoch  year  hos 
brought  improvements  until  cartridges  are  now  ovailable  in 
thumb-nail  size  and  versatile  enough  to  meet  the  requirements 
of  78,  33'/3  and  45  RPM. 


Webster  Electric  has  the  experienced  engineers,  manufacturing 
know-how  and  long-ronge  experience  to  nfoke  cartridges  to 
meet  all  of  the  industry  s  requirements. 


When  you  need  o  new  cortridge  submit  your  problem  to 
Webster  Electric.  When  your  record  players  Or  changers  are 
equipped  with  Webster  Electric  cartridges,  you  can  be  assured 
of  the  best  in  dependable  performance. 


Webster  Electric  Company,  Racine,  Wis.,  Established  1909 


RACINE  ♦  WISCONSIN 


"Where  Quality  is  a  Responsibility  and  Fair  Dealing  an  Obligation" 


out  of  service,  switching  six  cir¬ 
cuits  from  one  transmitter  to  the 
other  (antenna,  program  input,  fre¬ 
quency  monitor,  modulation  mon¬ 
itor,  audio  monitor  and  cathode-ray 
monitor)  and  applying  plate  volt¬ 
age  to  the  transmitter  being  placed 
in  service. 

Controls  for  most  of  these  oper¬ 
ations  were  grouped  at  one  location. 
The  exceptions  were  the  frequency, 
modulation  and  cathode-ray  moni¬ 
tors.  They  were  fed  from  the  same 
sampling  antenna  which  excites  the 
OA4G  and  therefore  indicate  oper¬ 
ating  conditions  automatically  for 
whichever  transmitter  is  in  use. 

With  a  little  practice,  all  remain¬ 
ing  circuits  can  be  switched  in  a 
fraction  of  a  .second.  A  completely 
automatic  change-over  could  have 
been  devised  but  it  would  have  been 
considerably  more  complex  and  less 
reliable.  Also,  it  would  still  require 
the  minimum  warm-up  time  of  12 
seconds.  The  system  described  re¬ 
tains  all  of  the  advantages  of  hu¬ 
man  judgment  with  no  added  delay. 


I'lilse-Shurpenin^  Circuit 

It  is  oftkn  necessary  to  sharpen 
the  output  pulse  of  a  detector  in 
many  applications.  Sharpening  of 
the  pulse  is  usually  done  either  to 
keep  a  fa.st  discriminator  or  pulse- 
standardizing  circuit  from  func¬ 
tioning  improperly  or  to  define  the 
time  of  occurrence  of  an  event  more 
positively. 

A  pulse-sharpening  circuit  de¬ 
scribed  by  Leonard  Reiffel  on  page 
214  of  The  Review  of  Scientific  In¬ 
struments  for  March  1951  was 
originally  designed  for  use  with  a 
Geiger  tube  but  may  be  adapted  for 
other  applications.  Figure  1  shows 
this  circuit. 

The  resonant  circuit  consisting 
of  the  parallel  combination  of  L 


FIG.  1 — Pulse-thorpaning  circuit 
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^*Plug-ln”  Relays 


You  specify  "plug-in"  relays  to  permit  rapid  replacement  where  con¬ 
tinuous  operation  is  vital.  Be  sure  of  the  relays  themselves,  so  rapid 
replacement  doesn’t  become  frequent  replacement!  Combine  "plug-in” 
convenience  with  recognized  quality  in  Automatic  Electric  relays. 

COMPLETE  LINE— typical  assemblies  are  shown  above.  Notice  that 
plugs  are  available  with  up  to  20  pins,  and  for  hermetically  sealed 
relays  if  desired.  Popular  assemblies  of  Class  "S”,  "Z”,  "B”,  "A”,  and 
"F”  relays  with  "plug-ins"  are  available  from  stock.  Others  will  be 
assembled  to  your  order. 

DEPENDABLE  OPERATION— you  can  rely  on  the  quality  of  all 
AutomaticElectricrelays— they’re  made  to  exacting  telephone  standards. 

Be  sure  of  your  relays!  Order  "plug-in"  relays  (other  types,  too) 
from  Automatic  Electric’s  88-page  catalog.  Write  for  your  copy. 

AUTOMATIC  ELECTRIC  SALES  CORPORATION,  1033  Vist  Van 
Buren  Street,  Chicago  7,  Illinois.  In  Canada:  Automatic  Electric  ( Canada) 
Ltd.,  Toronto.  Offices  in  principal  cities. 


RELAYS 


SWITCHES 


CHICAGO 
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gA.  neoA.  ai  ifoufi  telefiJiC4iA 


ATLANTA  5,  GEORGIA 

I.  M.  Cartwright  &  Son 
1145  Peachtree  Street  N.  E. 
Phone;  HEmlock  6161 


KANSAS  CITY  8,  MISSOURI 
F.  C.  Somers  &  Co. 

18th  and  Grand  Avenue 
Phone;  lAckson  0791 


BOSTON  9,  MASSACHUSETTS 
Harold  A.  Chamberlin 
31  Milk  Street 
Phone:  HUbbard  2-7022 

DALLAS  1,  TEXAS 

I.  Y.  Schoonmaker  Co.  - 
2011  Cedar  Springs 
Phone:  STerling  3335 

DETROIT  24,  MICHIGAN 
Fred  I.  Stevens 
15324  Mack  Avenue 
Phone:  TUsedo  1-2277 

FORT  WAYNE  2,  INDIANA 
Southern  Sales  Co. 

1135  Lincoln  Tower 
Phone;  ANthony  5278 

HADDONFIELD,  NEW  JERSEY 
Ray  T.  Schottenberg 
152  Merion  Avenue 
Phone:  9-6347 


LOS  ANGELES  64,  CAUFORNIA 
W.  Bert  Knight  Co. 

10373  W.  Pico  Blvd. 

Phone;  BRadshaw  2-5647 

MEMPHIS  4,  TENNESSEE 

I.  M.  Cartwright  &  Son 
1336  Madison  Avenue 
Phone:  2-1914 

NEW  YORK  7,  NEW  YORK 
Perry  Saftler  Associates 
53  Park  Place 
Phone:  REctor  2-5334 

PITTSBURGH  19,  PENNSYLVANIA 
Tanner  &  Covert 
600  Grant  Street 
Phone:  COurt  0131 

PORTLAND  4,  OREGON 
Dale  G.  Weber 
234  Sherlock  Building 
Phone:  ATwater  5403 


WASHINGTON  16,  D.  C. 

I.  Fred  Whitehead 

5403  Massachusetts  Ave.  N.  W. 

Phone:  V/Isconsin  9176 


Long-lived  Los  Gatos  Brand  tvtbes  are  setting  new  perfor¬ 
mance  records  in  transmitting,  rectifying,  and  industrial 
applications.  Chctck  with  your  Los  Gatos  representative. 


and  C  is  excited  by  the  current 
pulse  from  the  Geiger  tube.  When 
the  resonant  circuit  is  excited,  a 
series  of  damped  oscillations  occur. 
The  first  half  cycle  of  oscillation  is 
negative  and  damping  is  compara¬ 
tively  slight  during  this  period. 
When  the  second  half  cycle  of  o.scil- 
lation  begins  and  the  polarity  is 
reversed,  the  germanium  diode  be¬ 
gins  to  conduct  and  heavy  damping 
is  placed  on  the  circuit.  This  damp¬ 
ing  may  be  large  enough  to  dissi¬ 
pate  all  of  the  energy  in  the  circuit 
during  the  first  positive  half  cycle. 

If  the  damping  were  heavy 
enough  to  dissipate  the  energy  dur¬ 
ing  the  first  half  cycle,  the  output 
waveform  would  consist  of  one-half 
cycle  of  oscillation  with  negative 
polarity.  The  output  pulse  will  be 
very  short  if  the  resonant  fre¬ 
quency  of  the  circuit  is  made  high. 


Constant-Amplitude 

Oscillator 

I 

By  Norris  C.  Hekimian 

Radio  BnQineer 

Central  Radio  Propagation  Laboratory 
National  Bureau  of  Standards 
Washington,  D.  C. 

For  many  applications  it  is  desir¬ 
able  to  have  a  source  of  r-f  volt¬ 
age  which  remains  reasonably  con¬ 
stant  in  spite  of  changes  in 
tube  parameters,  supply  voltage, 
heater  voltage  and  load  imped- 
I  ances.  Adjustable-frequency  oscil- 
j  lators  should  be  stabilized  against 
I  changes  arising  from  variations  in 
j  component  parts  and  circuit  react- 
j  ances. 

In  the  past,  several  systems  have 
been  devised  to  stabilize  oscillators, 
including  a  modified  avc  system  and 
fixed-level  clipper  circuits.  The  avc 
system  is  ineffective  in  stabilizing 
class-C  oscillators  because  of  the 
self-biasing  feature  of  such  oscil¬ 
lators. 

The  fixed-level  clipper  has  a 
strong  harmonic  content  in  the  out- 
i  put  waveform.  This  effect  can  be 
reduced  by  adding  a  second  reson¬ 
ant  circuit  after  the  clipper,  re¬ 
sulting  in  increased  output  imped¬ 
ance  and  attendant  circuit-tracking 
difficulties. 

The  oscillator  to  be  described 
does  not  suffer  from  the  foregoing 
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Die  Cast  Aluminum  Jackets 
^  Sand  Cast  Aluminum  Jackets 
Celastic  Covers 


Complete  assemblies  with 
Permendur,  steel  or  alumi- 
num  bases,  i nserts  and 
keepers  as  specified.  Mag¬ 
netized  and  stabilized  as 
required. 


Xhe  Arnold  Fngineering  Company 

^^^*^SU8SIDIA*Y’of  AllEGHIHV«-lUDWM*««»»CO«POIUfriON 

:  G*n«ral  OfHc*  A  Plant:  Morongo,  lllinol*  « 


RMves-Hoffman  Quarts  Oys 


fol  Units  faithfully  do  tho  work 


thoy  are  dosignod  to  do 


•xacting  job  of  providing  ac 


curate  frequency  control. 


They  are  manufactured 


to  meet  all  military  and 


commercial  specifications 


REEVES-HOFFMAN 


CARLISLE  2,  PENNSYLVANIA 

LICENSED  UNDER  PATENTS  OF  THE  BELL  SYSTEM 


One  Source... 

One  Responsibility 

for 

ovory  thing 
in 


(ce.Nniicd) 


FIG.  1 — Clamped  oecillalor  circuit 
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CRYSTAL 

UNITS 


difficulties  to  any  appreciable  ex¬ 
tent.  It  offers  the  advantage,  in 
application  to  oscillators  which  are 
adjustable  over  a  wide  frequency 
range,  of  tending  to  maintain 
Miller  effect  capacitance  constant 
by  keeping  the  apparent  grid-plate 
i  gain  of  the  oscillator  reasonably 
'  constant.  Oscillator  frequency  cali- 
!  bration  drift  is  minimized  by  main- 
1  taining  the  tube  input  and  output 
capacitances  practically  constant. 
Clipping  of  the  output  waveform 
I  is  reduced  to  very  low  levels.  The 
only  clipping  that  occurs  is  due  to 
the  diode  across  the  output. 

The  circuit  arrangement  as  shown 
in  Fig.  1,  is  essentially  that  of  a 
conventional  oscillator  followed  by 
a  diode  across  the  output  terminals. 
The  diode-rectified  output  is  applied 
to  a  bia.sed  control  or  clamper  tube 
sharing  the  same  plate-dropping  re¬ 
sistor  with  the  oscillator. 

With  the  clamper  initially  biased 
in  the  region  of  plate  cut-off,  the 
rectified  oscillator  output  is  ap¬ 
plied  as  a  positive  voltage  to  the 
control  tube  grid.  When  the  oscil¬ 
lator  output  voltage  reaches  a  suffi¬ 
ciently  high  level,  the  clamper 
draws  plate  current  and  reduces  the 
oscillator  plate  voltage,  thus  drop¬ 
ping  the  voltage  to  a  relatively 
fixed  level. 

Normally,  the  bias  voltage  £7,  is 
adjusted  so  that  the  control  tube 
is  always  slightly  conductive  at 
the  minimum  level  of  oscillator  volt¬ 
age  anticipated  .so  that  positive  con¬ 
trol  action  is  had  at  all  times.  Un¬ 
der  these  conditions.  Fig.  2,  the 
be.st  regulating  characteristics  are 
obtained  with  as  large  a  value  of 
as  is  practical  to  obtain  the 
desired  output  voltages. 

Figure  3  shows  the  controlling 
effect  of  £■»  upon  the  output  volt- 
j  age.  The  bias  voltage  supply  for 
1  should  be  of  low  impedance  to 
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NEW  LinON  TEST  AND  CONTROL 
EQUIPMENT  SPEEDS,  SIMPLIFIES 
HIGH  POWER  MICROWAVE  WORK 


New  Litton  U-Lines,  Water  Loads  and  Thermopiles 
are  now  available  for  faster,  more  efficient  laboratory 
measurements  in  microwave  problems.  New  Litton  Elec¬ 
tromagnets,  Electromagnet  Controllers  and  Filament 
Controllers  are  also  offered  to  facilitate  testing  and  con¬ 
trol  of  magnetrons. 


New  Model  4000  U-Line  offers  utmost 
convenience  and  accuracy  in  quickly  de¬ 
termining  VSWR  in  high-power  coaxial 
lines.  The  equipment  transduces  i>ower 
from  a  standard  IH”  coaxial  line  to  a 
U-shaped  configuration  with  round  cen¬ 
tral  conductor.  Both  central  and  outer 
conductors  are  mechanically  rigid.  A 
traveling  probe  moves  on  a  precision 
carriage  through  the  open  end  of  the 
“U.”  The  probe  circuit  includes  assem¬ 
blies  from  the  Hewlett-Packard  Model 
805  Slotted  Line.  A  millimeter  scale 
with  vernier  indicates  probe  position. 
50  centimeters  of  travel  is  available. 


FILAMENT  CONTROLLER 

By  regulating  cathode  temperature  of 
Litton  or  other  high-power  magnetrons. 
Model  5001  Filament  Controller  can 
extend  magnetron  life  as  much  as  a  fac¬ 
tor  of  ten.  The  Controller  holds  cathode 
temperature  constant  over  wide  ranges 
of  magnetron  input  power  and  load  con¬ 
ditions.  The  Filament  Controller  oper¬ 
ates  on  1 15-v,  60-cps  input  and  includes 
filament  transformer. 


Model  3900  Thermopile  is  a  sensitive, 
accurate  indicator  of  small-differential 
temperatures.  The  unit  is  equipped  with 
30  pairs  of  copper-constantan  junctions, 
and  is  tapped  at  10  and  20  pairs.  Uni¬ 
flare  V*"  fittings  are  provided  for  water 
connection.  Recommended  auxiliary 
meter  has  a  7-millivolt  movement 


ELECTROMAGNET 


Model  4807  Electro¬ 
magnet  is  a  low-volt-  _  I 

age,  high-current  unit  i  _ _ _  i 

designed  for  general,  i'  , 
across-the-line  rec-  V  ' 
tified  service.  It  is  \ 

shell-type  in  design, 
and  will  produce  a 
field  of  9,000  gauss 
across  a  Vs"  gap- 
Model  4807  is  the 
standard  Electro- 
magnet  recommended  for  use  with  Lit¬ 
ton  high-power  CW  magnetrons. 


As  a  termination  for  1  Vs”,  50-ohm  co¬ 
axial  lines,  Litton  Model  4100  Water 
Load  is  particularly  useful  in  high- 
power  applications  where  piower  output 
must  be  accurately  measured.  The  Load 
is  conservatively  rated  at  2  kilowatts 
capacity  between  950  and  3,000  me. 
VSWR  is  less  than  1.2  over  full  range, 
and  less  than  1.1  above  2,000  me. 

For  convenience  in  sampling  rf  pow¬ 
er,  the  Water  Load  also  includes  two 
adjustable-depth  probes. 

For  accurate  power  measurement 
Litton  Model  3900  Thermopile  and  as¬ 
sociated  meter  are  recommended. 


Model  4000  offers  continuous  fre¬ 
quency  coverage  from  450  to  2,750  me. 
with  insertion  VSWR  of  less  than  1.05. 
Special  Teflon  bead  supports  make  pos¬ 
sible  a  conservative  CW  power  rating 
of  two  kilowatts  through  the  line. 
VSWR  measurements  may  be  made  at 
any  power  level  from  kilowatts  to  mi¬ 
crowatts.  Standard  equipment  includes 
UG-50  U  female  couplings. 

Auxiliary  equipment  available  in¬ 
cludes  male  couplings.  VSWR  meter,  rf 
power  output  meter,  and  range  switches 
to  specification. 


ELECTROMAGNET  CONTROLLERS 
CATHODE  SOCKETS 

Litton  Electromagnet  Controllers  and 
Cathode  Sockets  are  available  for  use 
with  Litton  magnetrons. 


Many  Litton  CW  and  pulsed  mag> 
natrons  are  classified.  With  proper 
clearance  established,  we  will  gladly 
discuss  our  ability  to  fill  your  require- 
ments. 


V/rite  /or  price  and  delivery  informsitiott.  Date  subject  to  change  without  notice. 


OISiaNIH  AND  MANUFACTUIItS  efi 
OloMwefkina  Lothat  ond  AcCM*ori*s, 
Vtftkol  Seating  AAo€hin«t,tern«rCquip> 
meat,  Preciiien  Spetwelders, Oil  Vapor 
Vacuum  Pwmpt,  Olact  taking  Ovens, 
Vacuum  Tubes  and  Tube  Compenentt, 
Magnetrons,  High  Vacuum  Molube  Oil, 
Mkrowove  Iquipment 


LITTON  INDUSTRIES 


2SOI 
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200  240  280  320  360  400 

SUPPLY  VOLTAGE 


TUBES  AT  WORK  (cmHuwB) 

maintain  £'>  constant.  In  the  test 
model  of  the  constant-amplitude 
oscillator,  £*»  was  >btained  from 
batteries  with  internal  resistances 
of  about  5  ohms. 

In  Fig.  1,  C,  is  a  frequency-shift¬ 
ing  trimmer  and  L,  is  a  crystal- 
peaking  coil  employed  when  using 
a  fifth  overtone  crystal  (30  me), 
the  particular  application  for  which 
the  constant-amplitude  oscillator 
was  developed.  Coil  L,  resonates 
at  the  crystal  frequency  with  the 
circuit  capacities  shown. 
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Automatic  turn-off  I1/2  ts 

This  automatic  shut-o(T  feature,  not 
available  in  coin|ietitive  radio  and 
television  switch  timers,  provides 
lullaby  switch  with  simplicity  of 
operation  and  at  low  cost.  Also, 
tinier  can  be  set  to  turn  on  radio  or 
television  set  automatically  for 
awakening  or  as  a  reminder.  Other 
Sessions  models  available  with  sepa¬ 
rate,  adjustable  "Sleep-Slector”  lull¬ 
aby  switch,  and  pleasing,  slow-beat 
"Tru-Bel”  alarm. 

Sessions  advanced  designed  move- 


E  hours  after  set  turn-on 

ments  are  famous  for  their  split 
second  accuracy  and  kitten-quiet 
operation.  Dial,  hands  and  bezel 
character  styling  to  your  specifica¬ 
tions.  Sessions  versatile  manufactur¬ 
ing  facilities  and  capable  design  en¬ 
gineers  are  available  for  develop¬ 
ment  and  manufacture  of  special 
switch  timers  to  meet  your  require¬ 
ments.  All  movements  guaranteed. 

\\  rite  for  new  catalog.  The 
Sessions  Clock  Company,  Timer 
Uiv.,  Dept.  17,  Forestville,  Conn. 


FIG.  2 — Oscillator  charactsrUlic  currss 
ior  dillerenl  Taluss  oi  ▼oltags.droppinq 
resistonca 


Figures  2  and  3  illustrate  the 
output  amplitude  stability  obtained 
when  the  supply  voltage,  the  bias 
voltage  on  V,  and  plate-resistor  f?, 
are  varied.  Constancy  of  ampli¬ 
tude  versus  supply  voltage  is  easily 
measured  and  reflects  to  some  ex¬ 
tent  the  increased  stabilization 
against  tube  parameter  changes. 

While  it  is  possible  to  analyze 
graphically  the  constant-amplitude 
o.scillator  circuit,  it  is  necessary 
to  obtain  at  least  one  oscillator 
characteristic  to  do  so.  In  most 
ca.ses  it  may  be  advisable  to  de¬ 
termine  circuit  values  roughly  and 
then  adjust  the  actual  oscillator  for 
optimum  operation.  In  practice  the 
output  voltage  is  determined  largely 
by  the  bias  voltage  as  shown  in 
Fig.  3,  with  Rt  adjusted  for  satis¬ 
factory  regulation.  Care  should  be 
taken  to  allow  for  sufficient  dissi¬ 
pation  in  Rf  A  power-type  resistor 
is  generally  necessary. 

Improved  clamping  may  be  ob- 
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For  more  than  25  years,  Kenyon  has  ted  the. 
field  in  producing  premium  quality  trans* 
formers.  These  rugged  units  are  (1)  engi¬ 
neered  to  specific  requirements  (2)  manufac¬ 
tured  for  long,  trouble-free  operation  (3)  meet 
all  Army-Navy  specifications. 


Kenyon  Transformers  for 


•  JAN  APPLICATIONS 

•  RADAR 

•  BROADCAST 

•  ATOMIC  ENERGY  EQUIPMENT 

•  SPECIAL  MACHINERY 

•  AUTOMATIC  CONTROLS 

•  EXPERIMENTAL  LABORATORIES 


Write  tor  details 


KENYON  TRANSFORMER  a)..liK. 


840  Barry  Street 


New  York  59.  N.  Y. 


ELECTRONICS -7u/r,  19S1 


HOW  TO  TEST  RECTIFIER  QUALITY 


Whether  you  buy  selenium  real- 
hers  for  your  own  use  or  to  build 
into  your  produa,  you  want  to 
know  just  what  you  are  getting. 
We  want  you  to  compare  G-E 
rectifiers  with  other  reaifiers  of 
the  same  rating.  That  way  you 
can  see  for  yourself  the  superior 
qualities  of  G-E  selenium  reaifiers 
before  you  buy. 

tficM  swygMfwm  and  thwt  mik/ 
for  tho  totting  buHotin. 

COMPARE  FORWARD  RESISTANCE— 
Comparison  will  show  the  extreme¬ 
ly  low  forward  resistance  of  G-E 
cells — will  show  you  why  they 
deliver  higher  output  voltage — will 


show  how  you  can  cut  costs  in  cir¬ 
cuit  components  and  design. 

COMPARE  BACK  LEAKAGE— Com- 
parison  will  show  the  low  back 
leakage  of  G-E  cells — will  show 
you  why  their  lower  internal  losses 
mean  higher  output.  Lower  leak¬ 
ages  mean  less  heating,  longer  life, 
economical  operation  for  G-E  high- 
voltage  reaifiers  and  the  equip¬ 
ment  they  ably  service. 

COMPARE  TEMPERATURE  RISE— Be¬ 
cause  of  their  low  forward  resist¬ 
ance  and  low  back  leakage,  they 
are  cooler  operating — don’t  over¬ 
heat  nearby  parts — require  less 
ventilation — have  longer  life. 


We  want  you  to  make  these  com¬ 
parison  tests.  We  want  you  to 
prove  to  yourself  conclusively  that 
G-E  selenium  high-voltage  reai¬ 
fiers  are  superior.  Compare,  and 
you’ll  decide  to  use  them  in  your 
next  job — to  make  the  long-term 
high  output  of  G-E  stacks  help  keep 
your  product  out  front. 


Write  Seaion  461-15,  Apparatus 
Department,  General  Electric  Com¬ 
pany,  Schenectady  5,  New  York  for  a 
copy  of  GEA-5524  which  gives 
details  on  comparative  testing.  Or, 
arrange  for  test  details  and  sample 
units  through  the  General  Elearic 
specialist  at  your  local  G-E  office. 


461-15 
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FIG.  2 — Oacillalor  charoctarUllc  cunrM 
ior  diiiarant  toIum  oi  voIlaqvKlropplng 
rasUtonc* 


tained  by  certain  circuit  modifica¬ 
tions.  By  employing  a  voltage-mul¬ 
tiplier  type  of  rectifier  to  drive  the 
clamper  tube,  a  greater  ratio  of 
d-c  control  bias  to  r-f  output  volt¬ 
age  is  obtained  with  resulting  im¬ 
proved  regulation.  By  using  a 
power  amplifier  as  a  clamper  in¬ 
stead  of  a  type  similar  to  the  os¬ 
cillator,  the  greater  plate-current 
capabilities  result  in  more  positive 
control  action. 

If  the  clipper  diode  is  fed  from 
the  final  output  of  oscillator-buffer 
circuits  with  more  gain  included  be¬ 
tween  the  oscillator  and  the  recti¬ 
fier-control  circuit,  the  sensitivity  to 
small  changes  in  output  is  increased 
and  increased  stability  results. 

Although  the  circuit  described 
was  designed  for  use  as  a  fixed-fre¬ 
quency  local  oscillator  in  a  gain- 
stable  receiver,  it  is  of  value  in 
other  applications.  Some  suggested 
uses  are  in  exciters,  signal  gen¬ 
erators  and  high-quality  communi¬ 
cations  receivers. 


Low-Cost  Production  Inspection 


This  versatile,  simplified  version  of  the  Kodak  Contour 
Projector  will  fit  into  yotir  inspection  and  assembly  line. 
With  it  you  can  handle  a  wide  variety  of  precision  jobs, 
large  or  small. 

Fast,  accurate,  and  needing  no  cumbersome  hoods  or 
curtains,  it  takes  little  skill  to  operate.  Gauging  takes  less 
time,  is  more  complete.  And  experience  has  shown  that 
fixtures  for  optical  inspection  outlast  mechanical  gauges  by 
as  much  as  ten  to  one. 

If  your  work  calls  for  examination  of  surface  details  and 
deep  recesses,  or  requires  vertical  projection,  there  are 
accessories  to  do  the  job.  Lenses  are  available  for  magni¬ 
fications  up  to  lOOX*  All  optical  parts  are  dust-sealed — 
never  need  adjustment. 

We’ll  be  glad  to  show  you  how  this  adaptable  new  in¬ 
strument  will  work  on  your  problems.  Write  to  Eastman 
Kodak  Company,  Industrial  Optical  Sales  Division,  Roch¬ 
ester  4,  N.  Y. 


Home-Heating  Control 
Modification 

By  E.  M.  Howe 

Air  Conditioning  Enginrer 

McEldoumey  and  Son.  Inc. 

Oklahoma  City,  Oklahoma 

In  the  southwestern  portion  of 
the  United  States,  heating  engi¬ 
neers  are  confronted  with  both 
summer  and  winter  air-condition¬ 
ing  control  problems.  Practically 
all  new  buildings  now  under  con¬ 
struction,  or  in  contemplation, 
throughout  this  part  of  the  country 
are  to  be  cooled  by  refrigeration  as 
well  as  heated. 

There  are  times  in  the  spring  and 


Ditlribufad  by  ENGINEERS  SPECIALTIES,  Buffalo  9.  N.  Y. 

*Uit  priea,  F.  O.  B.  Rochester,  N. 
mogniflcolion  lenses  and  accesso¬ 
ries  extra.  Price  subject  to  change 
without  notice. 
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BALLANTINE 


eui^Ufi€*$t£kt  uo 

SENSITIVE  ElECTRONIC  VOLTMETERS 


•  •  •THE  MODEL  310A/  a  Super  -Sensitive 
Electronic  Voltmeter,  measuring  100  microvolts  to  100  volts  from 
10  cycles  up  to  1  MC  with  3%  accuracy  (and  up  to  2  MC  with  5% 
accuracy)  at  any  point  on  the  single  logarithmic  voltage  scale. 


•  Input  Impedance  is  2 
megohms  shunted  by  IS 
mmfds  on  the  0.001  and  the 
0.01  ranges  and  by  8  mmfds 
on  the  other  ranges. 

•  Generous  use  of  negative 
feedback  provides  customary 
Ballantine  stability. 

•  Null  Detector  Switch  enables 
instrument  to  be  used  as  a  null 
balance  detector  in  bridge 
measurement  work  down  to 
20  microvolts. 

•  Six  decade  range  switch  per¬ 
mits  entire  voltage  range  to  be 
read  on  a  single  voltage  scale. 
Linear  DB  Scale. 

•  Illuminated  and  hand- 
calibrated  meter  scale. 

•  Amplifier  section  may  be 
separately  used  as  a  60,  40  or 
20  DB  pre-amplifier  flat  with¬ 
in  'A  DB  up  to  2  MC. 

•  Available  multipliers  increase 
the  voltage  range  to  1,000  or 
10,000  volts. 


Available  precision  shunt  resistors  permit  the  ouil  3  o 

measurement  of  AC  currents  from  1  ampere  down  Price:  $235. 

to  one-tenth  of  a  microampere. 

For  furthtr  infnrmjtitm  on  this  Voltmeter  anJ  the  BMlantine  Model  JOO  Voltmeter, 
Buttery  Operated  Voltmeters,  Wtde  Bund  Voltmeters,  Peak  to  Peak  Voltmeters, 
Deeade  Amplifiers,  Multipliers  and  Precision  Shunt  Resistors,  write  for  catalog. 

BALLANTiliABOMTORIES,  II.  |j 

100  FANNY  ROAD.  BOONTON,  NEW  JERSEY 


fall  when  it  is  desirable  to  have  a 
small  amount  of  heat  in  the  early 
morning  and  late  evening  with  the 
cooling  equipment  operating  during 
the  day.  This  gives  rise  to  the 
problem  of  a  suitable  control  sys¬ 
tem  which  will  provide  just  enough 
heating  or  cooling  to  balance  the 
heat  loss  or  gain  of  the  structure, 
as  well  as  one  which  can  be  easily 
shifted  from  the  heating  cycle  to 
the  cooling  cycle. 

A  control  system  of  this  type 
must  be  inexpensive  if  it  is  to  have 
a  wide  application  in  the  field.  It 
is  reasonable  for  a  contractor  to 
spend  five  percent  of  the  contract 
price  on  heating  and  cooling  con¬ 
trols,  but  he  could  not  be  expected 
to  spend  15  or  20  percent  of  the 
price  on  a  good  control  system. 

The  use  of  electronic  controls  in 
the  field  of  heating  comfort  gave 
results  never  before  believed  prac¬ 
tical  and  this  same  control  system 
applied  to  cooling  was  equally  suc¬ 
cessful.  However,  the  cost  of  most 
electronic  control  systems  for  year- 
round  heating  and  cooling  applica¬ 
tion  was  too  large  a  percent  of  the 
contract  price  on  the  small  business 
and  residential  applications  for  it 
to  have  a  wide  usage. 

A  modification  of  the  Minneap- 
olis-Honeywell  R-7012A  Relay  for 
electronic  control  of  home  heating 
has  been  developed  by  the  author. 
The  modification  is  inexpensive  and 
gives  results  closely  approximating 
the  ultimate  goal  for  heating  and 
cooling  comfort.  The  original  elec¬ 
tronic  system  for  heating  was  de¬ 
scribed  in  an  article  by  J.  M.  Wil¬ 
son  in  the  December  1950  issue  of 


FIG.  1  -Circuit  modiiication  to  Minn*- 
apolis-Honeywell  R7012A  relay  for 
tummer-winter  application 
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rer  EI«ctroiiic  or  Airberiic  Equipni«iitl 
SNAP  SLIDES . . .  R*ady  for  fast  dolivory  —  lh«s« 
govornment  approved  snap  slid*  fasteners  pro¬ 
vide  a  safe  method  of  quickly  attaching  or  re¬ 
moving  chassis  from  mount.  Securely  locks  by  o 
simple  push. 

SPECIFICATIONS.  In  two  sizes  1-13/32*  x  9/1d* 
.072  hard  tempered  stainless  steel.  1-1/16*  x 
7/16*  .050  hard  tempered  stainless  steel.  Set 
consists  of  3  pieces  os  shown  above.  Studs  ore 
not  ordinarily  furnished  but  con  be  if  desired. 


Amo  tall  dMivwy  eit  lh«M  •Mclronic 
Meatificotioii  buttont  raody  le  laeviit  to 
dwuit.  May  b«  hod  >«  any  celar,  com¬ 
bination  of  colon  end  numbnrnd.  In 
two  >1x0  ibanki  3/32'  and  I/(*  ihank. 


H.  K.  Lorentzen,  Inc.,  391  West  Broadway,  N. Y.  1 2.  N.Y. 
I  am  interested  in  quantity 

□  Snap  Slides  . . .  □  1-13/32’  ...□  1-1/16’ 
G  Identification  Buttons 

Q  flnOM  quote  prl(*  end  delivery  Q  PleoM  Mnd  lample 
O  fleece  tend  "IF"  Facilitiec  Catalea 


H  your  defence  ofoofom  roqeirec  odditlonol  ■ 
warklnq  —  Verentxeo  ic  enperlenced  in  Ibo 
deciion  of  all  typee  ot  elecb^lc  ihecelA  toMi 
etc.  Write  lor  "ir'  broebwe  detcrlblm 


H.  K.  LORENTZEN,  INC.  *  391  WEST  BROADWAY  *  NEW  YORK  12,  NEW  YORK 


Hard  Hems  to  Find. 


FOR  ELECTRONIC  OR  AIRBORNE  EQUIPMENT 


snap  slides 


r-n* 
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(continued) 


This  isn’t  the  simplest  nor  the  most  complicated  trans¬ 
former  STANCOR  has  designed.  It  is  a  good  example, 
however,  of  the  kind  of  custom  transformer  design  prob¬ 
lem  that  STANCOR’S  experienced  engineers  meet  and 
solve  every  day  as  a  matter  of  course.  That’s  why  we  are 
confident  that,  whatever  your  special  transformer  problem 
may  be,  STANCOR  engineers  can  and  will  solve  them. 
Write  today!  Your  inquiries  will  be  promptly  answered. 


Electronics,  page  84.  A  schematic 
diagram  of  the  modification  is 
shown  in  Fig.  1. 

Circuit  Analytic 

Basically,  the  circuit  consists  of 
a  Wheatstone  Bridge,  an  amplifier 
and  a  relay,  with  one  leg  of  the 
bridge  sensitive  to  temperature 
changes.  The  lower  right-hand  leg 
of  the  bridge  has  two  resistors  in 
■series,  a  master  thermostat  and  an 
averaging  thermostat.  It  is  in¬ 
tended  that  the  two  thermostats  be 
located  in  different  portions  of  the 
conditioned  area  to  give  an  average 
temperature  indication. 

The  thermostats  themselves  are 
temperature-sensitive  resistors. 
When  the  temperature  decreases, 
the  resistors  change  in  value  and 
cause  an  unbalance  in  the  bridge 
circuit.  A  signal  voltage  is  then 
applied  to  the  grid  of  the  voltage 
amplifier.  When  this  voltage  indi¬ 
cates  sufficient  unbalance  in  the 
bridge,  it  will  cause  the  relay  to 
clo.se  an  external  circuit  controlling 
the  heating  device. 

As  the  bridge  circuit  approaches 
balance  because  of  the  increase  of 
temperature  in  the  controlled  area, 
the  voltage  across  the  relay  will 
decrea.se  and  the  relay  armature 
will  drop  out,  breaking  the  external 
control  circuit  and  .stopping  the 
furnace. 

If  the  circuit  position  of  the 
lower  right-hand  leg  of  the  bridge 
were  exchanged  with  that  of  the 
lower  left-hand  leg,  the  reaction 
previously  described  would  occur  in 
reverse.  When  the  temperature 
decreased,  the  signal  would  de¬ 
crease  and  cause  the  relay  to  open. 
Conversely,  upon  temperature  rise 
a  signal  increasing  in  value  would 
cause  the  relay  to  close. 

Circuit  Modification 

To  make  this  exchange  in  posi¬ 
tion  of  the  legs  of  the  bridge,  a 
four-pole  double-throw  switch  was 
inserted  in  the  circuit  as  shown  in 
Fig.  1,  It  is  necessary  to  connect 
the  relay  to  the  cooling  system 
when  the  switch  is  inserted  and 
another  pole  of  the  switch  is  uti¬ 
lized  for  this  purpose. 

It  was  found  undesirable  to  have 
the  cycler  operate  the  relay  during 
the  cooling  cycle  as  the  recovery  of 
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Sperry  Signal  Source 


new  Microfine  instrument.  Model  55S 
Klystron  Signal  Source,  is  an  extremriy  well-regulated  power  supply. 

It  features  a  continuously  a4justable  beam  supply  from  250  to  3600 
volts.  In  addition,  a  reSector  power  supply  is  continuously  variable 
from  0  to  1000  volts,  and  a  control  electrode  supply  is  continu¬ 
ously  variable  from  0  to  300  volts.  The  versatility  of  this  signal  source 
permits  operation  of  low  voltage  as  well  as  high  voltage  klystrons. 

Several  types  of  modulation  are  provided  with  this  instrument:  sine 
wave  at  60  cps,  0-300  volts  peak  to  peak;  saw  tooth  wave  con¬ 
tinuously  variable  from  600  to  1050  cps,  0-300  volts  peak  to  peak  with 
15  microseconds  decay  time;  and  square  wave  continuously 
variable  from  600  to  1050  cps,  0-300  volts  peak  to  peak  with  5  micro¬ 
seconds  maximum  rise  and  fall  time.  A  modulation  selector  switch 
^^on  the  front  panel  permits  external  choice  of  type  of  modulation. 

^Write  our  Special  Blsctronics  Department  for  further  information  on 
Model  555  as  well  as  other  hticrotne  instruments. 


MASU  RlYSTaONS  WIIN 
MOSStmiMNAl  SOUSCI 

tic»  3K23  QK-37: 

1K25  3X27  QK-2« 

1X26  707g  QX-29( 

1X28  723A/8  QX-2? 

1X29  726AJ,C 
1X33  QX-140 

1X39  QXUI 
2X41  QX-142 

2X42  QX.143 

2X43  QX-159 

2X44  QK.236 

2X48  QK-227  x-12 

2X56  QK-346  X.13 

2X57  QK-269  X-31 
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TUBES  AT  WORK  ;coiiliniM4) 

the  cooling  system  is  not  as  fast  as 
that  of  the  heating  system.  In 
addition,  the  human  body  is  not  too 
susceptible  to  slight  variations  in 
temperature  during  the  cooling 
cycle.  To  remove  the  operation  of 
the  cycler  during  cobling,  only  the 
circuit  to  the  heater  of  the  cycler 
was  opened  by  the  fourth  contact  of 
the  switch. 

The  modified  system  described, 
fulfills  all  requirements  in  that  the 
modification  is  inexpensive,  it  elim¬ 
inates  the  usual  assortment  of 
heating  and  cooling  thermostats 
and  it  makes  only  one  installation 
necessary. 

The  system  gives  more  accurate 
control  during  the  cooling  cycle 
than  is  possible  to  obtain  with  the 
usual  line-voltage  thermostat  which 
has  a  wide  differential,  usually  two 
to  five  degrees.  The  relay  when 
modified  retains  the  desirable  char¬ 
acteristics  of  the  electronic  heating 
control  during  the  heating  season 
and  when  applied  to  cooling  gives  a 
simple  one  switch  change-over. 


Thermal  Shunt  for 
Soldering  Resistors 

Soldering  of  resistors  in  minia¬ 
ture  and  subminiature  equipment 
is  difficult  because  the  resistors 
may  easily  become  overheated  and 
a  jiermanent  change  in  their  values 
may  result.  One  method  developed 
to  help  overcome  this  difficulty  is 
the  use  of  a  thermal  shunt  placed 
between  the  body  of  the  resistor 
and  the  soldering  lug  during  the 
soldering  process. 

A  simple  way  of  applying  a 
thermal  shunt  is  to  use  a  pair  of 
long-nose  pliers,  however,  the  pliers 
must  not  be  removed  for  at  least  15 


savM  work— and  cost* 
off  hooking  thom  up 


It  used  to  take  2$  conventional  resistors,  1 1*/4  *  iVi  in., 
spaced  on  in.  centers,  to  keep  the  power  company 
happy. 

Ward  Leonard  worked  out  the  problem  with  a  single 
Ed^eohm  resistor,  19  in.  long  — saving  ail  that  space, 
weight,  mounting  and  wiring. 

Here’s  the  application:  a  40-kw  radio  transmitter,  oper¬ 
ating  from  a  SO  kva  transformer,  made  by  a  large  trans¬ 
mitter  manufacturer.  Problem;  limiting  inrush  current  to 
avoid  a  severe  voltage  drop  (objected  to  by  the  power 
company)  and  a  strain  on  the  line  contactor. 

This  single  Edgeohm  unit  is  rated  for  continuous  duty  at 
2200  watts,  and  when  used  for  a  l$-second  interval,  will 
dissipate  6400  watts! 

Another  example  of  Ward  Leonard  “Result  Engineer- 
ing”,  providing  the  desired  result  at  a  saving!  ward 
LEONARD  ELECTRIC  CO.,  31  South  Street,  Mount  Vernon, 
N.  Y.  Offices  in  principal  cities  of  U.  S.  and  Canada. 


FIG.  1 — Component  porta  and  datoiU  oi 
tho  clipon  thormol  shunt 
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thyroid  trouble,  cancer,  tumors,  even 
leukemia! 

Hospitals  all  over  the  country  are  call¬ 
ing  for  isotopes.  But  the  “hot"  atoms 
don’t  stay  hot  for  long.  They  must  be 
delivered  at  top  speed  to  be  effective! 

That’s  why,  when  shipping  isotopes, 
drugs,  and  important  chemicals,  hospitals 
always  prescribe  the  fastest  possible 
method.  They  ask  for  Air  Express! 

Whatever  your  need  or  business,  here 
are  the  unique  advantagt-s  you  can  enjoy 
with  regular  use  of  Ai:  Express: 

IT’S  FASTEST  —  Air  Express  gives  the 
fastest,  most  complete  door-to-door  pick 
up  and  delivery  service  in  ail  cities  and 
principal  towns,  at  no  extra  cost. 

IT’S  MORE  CONVENIENT-One  Call  tO 
Air  Express  Division  of  the  Railway 
Express  Agency  arranges  everything. 


IT’s  DEPENDABLE  —  Air  Express  pro¬ 
vides  one-carrier  responsibility  all  the  way 
and  gets  a  receipt  upon  delivery. 

IT’S  PROFITABLE— Air  Express  expands 
profit-making  opportunities  in  distribu¬ 
tion  and  merchandising. 

For  more  facts  call  Air  Express  Division 
of  Railway  Express  Agency. 


^^Awixpm 

GETS  THERE  FIRST 


There’s  radioactive  ^ine  in  the  odd 
“cocktail"  this  woman  is  about  to  drink. 

Tomorrow,  doctors  will  survey  her 
with  atomic  instruments— and  be  able  to 
tell  if  she  has  thyroid  trouble! 

Radioactive  elements  (called  isotopes) 
arc  proving  to  be  the  greatest  detectives 
in  medicine.  These  “hot”  atoms  detect 
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.  to  minimize  product 
ilures  at  today's  spt-c-ds 
id  stresses.. 


SOlDCRINC  lug 


A  HFKMANENT  RECORD  is  vital  in  prcs- 
cnt-day  testing,  for  the  milliseiond  and 
microsecond  have  become  signilicant  time- 
periods,  and  interpretation  of  a  phe¬ 
nomenon  measured  in  these  units  must 
he  accomplished  after  the  phenomenon 
itself  has  passed.  Consolidated  Record¬ 
ing  Oscillographs,  with  record  speeds  of 
100  inches-per-second  and  higher, 
stretch  the  time  ciHirdinate  to  enable  the 
test  engineer  to  read  with  ease  such 
events  and  to  measure  them  precisely 
fur  evaluation.  Consolidated  Galvanom¬ 
eters,  with  linear  frequency  response  up 
to  2000  cycles-per-Second  and  more,  are 
employed  in  the  oscillographs  to  take 
full  advantage  of  the  high  record  speeds 
and  to  yield  records  on  which  0.0002 
second  may  be  read  with  the  unaided  eye. 

The  portion  of  oscillograph  record 
shown  was  travelling  at  UK)  inches-per- 
second,  each  of  the  vertical  timing  lines 
representing  1 /100th  of  a  second 
"stopped  '  for  leisurely,  searching  analy¬ 


sis.  The  traces  pictured  arc  merely 
laboratory  phenomena.  They  could  as 
well  be  the  high  frequency  vibrations 
and  transient  stresses  which  are  so  im¬ 
portant  a  consideration  in  tcxlay's  engi¬ 
neering  designs.  The  test  engineer's 
problem  of  isolating,  measuring  and 
interpreting  these  phenomena  can  be  an¬ 
swered  by  Consolidated  Recording  Oscil¬ 
lographs  and  Galvanometers.  Models  arc- 
available  to  fit  virtually  every  precision 
instrumentation  program. 


FIG.  2 — Sketch  ihowing  how  the  ihunt 
li  used  when  soldering 


seconds  after  the  soldering  joint 
has  been  completed.  Copper  pliers 
are  more  effective  than  steel  ones 
because  of  the  better  conductivity 
but,  in  either  case,  the  operator 
would  tend  to  remove  the  pliers  at 
the  same  time  the  soldering  iron  is 
removed.  This  practice  allows  the 
heat  stored  in  the  molten  solder,  the 
terminating  lead  and  in  the  solder¬ 
ing  lug  to  flow  freely  into  the 
resistor  body. 

To  guard  against  the  operator  re¬ 
moving  the  shunt  too  quickly,  a 
clip-on  device  is  desirable.  The  clip- 
on  action  compels  the  operator  to 
remove  the  shunt  forcibly  and 
thereby  tends  to  prevent  the  oper¬ 
ator  from  removing  the  shunt  pre¬ 
maturely. 

The  clip-on  device  finally  decided 
upon  utilizes  a  simple  crocodile 
clip  with  copper  bars  in  its  jaws. 
The  dimensions  of  the  copper  bars 
are  4-in.  thick,  1-in.  wide  and  14-in. 
long.  The  component  parts  and 
details  of  the  clip-on  thermal  shunt 
are  shown  in  Fig.  1.  Figure  2 
shows  a  sketch  of  the  shunt  in  use. 

The  information  in  this  article 
was  abstracted  from  a  report  by 
E.  N.  Shaw  entitled  “The  Overheat¬ 
ing  of  Miniature  Resistors  During 
Soldering”  published  by  the  Tele¬ 
communications  Research  Estab¬ 
lishment  of  Worcester,  England. 


Consolidated 

RECORDIHG 

OSCILLOGRAPHS 


CEC'sS-114  Rc-iording  Owillograpli,  rc- 
Lording  up  to  18  traces  simultaneously 
on  7"-wide  paper  or  film,  is  designed  as 
the  ultimate  in  precision,  versatility,  and 
operating  convenience  and  incorporates 
many  features  available  only  through 
special  accessories  on  many  other  oscillo¬ 
graphs.  Recording  speeds  from  Vi"  to 
1 1 5"  per  second  and  easily  removab  e 
feed-and-takeup  record  magazines  of  I2>, 
2S0,  and  6<)0-ft.  capacity  offer  an  unusi  - 
ally  wide  application  range.  VCrite  for 
BullctinCEC-n00-X26. 


CEC's  5-116  Recording  Oscillograph, 
costing  considerably  less  than  other  in¬ 
struments  comparable  in  precision  and 
versatility,  produces  records  equal  in 
quality  to  those  of  the  ^-114  and  lacks 
only  those  features  which  may  be  dis¬ 
pensed  with  in  many  recording  applica¬ 
tions.  Recording  up  to  either  9  or  14 
traces,  the  5-116  employs  5"-wide  paper 
or  film  at  recording  speeds  of  Vi"  to 
lOO"  per  second.  Its  removable  feed- 
and-takeup  magazine  holds  125  feet  of 
recording  paper  and  is  designed  for  the 
utmost  loading  and  unloading  conveni¬ 
ence.  Write  for  BullctinCEC-i521-X9. 


Position  Indicator 

A  RECENT  DEVELOPMENT  in  the  field 
of  position  indication  consists  of 
a  magnetic  measuring  system 
coupled  to  an  electronic  circuit  for 
control  or  remote  indication 
purposes.  The  instrument  is  espe- 


CONSOLIDATED  ENGINEERING 

Corporation 

einjlythal  Instruments  for  SiitUi'e  unJ  Industry 

So.  S/err j  M.idre  \  Pasadena  8^  California 
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POIRTRAir  OP  A  50%  5AVIN(^  ! 


This  is  a  piaure  of  a  laminate  reinforced  with 
Fiberglas*  mat. 

It  matches — even  surpasses — the  electrical 
and  mechanical  properties  of  laminates  rein¬ 
forced  with  organic  materials  . . .  yet  it  costs  as 
much  as  50%  less! 

Because  the  Fiberglas  materials  used  for  re¬ 
inforcement  in  this  new  laminate  panel  resist 
the  destruaive  action  of  water,  oils,  and  most 
chemicals,  the  laminate  is  ideal  for  insulating 
apparatus  which  is  subject  to  extreme  operat¬ 
ing  conditions.  Electrical  properties  of  this 
glass-reinforced  material  are  superior.  Arc  re¬ 
sistance  has  an  ASTM  rating  of  150  sec.  It 
machines  readily  and  cleanly  in  production  op¬ 


erations  where  carbide  tip(>ed  cutting  tools 
are  used. 

If  you  make  or  use  electrical  apparatus,  and 
want  top-flight  insulation  at  rock-bonom  cost, 
consider  laminates  reinforced  with  Fiberglas 
mat. 

Sheet  stock  and  molded  shapes  made  of 
Fiberglas  glass-base  laminates  give  supe¬ 
rior  service  for— 

COIL  WASHERS  •  TERMINAL  BLOCKS 
BARRIERS  and  SHIELDS  •  SLOT  WEDGES 
END  LAMINATIONS  •  BASE  PLATES 
LAYER  INSULATION 


Fiberglas 


IS  IN  YOUR  LIFE. ..FOR  GOOD! 


*Fib«rglo«  H  tH«  frad«-marli  (R«g.  U.  S.  Pot.  O#.) 
of  OwonfCorning  Fiborgiot  Corporotion  for  o  vorioty 
of  product*  mod*  of  or  with  g<o»s  Abort. 


OWENS-CORNING  FIBERGLAS  CORPORATION 
Electrical  Sales  Division,  Dept.  860 
I6  E.  56th  Street,  New  York  22,  N.  Y. 

Please  give  me  more  information  about  Fiberglas  glass- 
base  laminates. 


NAME. 

TITLE. 


COMPANY. 
STREET. .  . 
CITY . 


.ZONE . STATE. 
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Maximum  flexibility,  efficiency,  dependability— those  are 
essentials  of  test-chamber  design  for  military  research 
use.  And  those  are  the  qualities  engineered  into  the 
Tenney  Test  Chamber  recently  installed  at  the  U.  S. 
Naval  Air  Development  Center,  Johnsville,  Pa.,  for  en¬ 
vironmental  testing  of  aircraft  components. 

Specifications;  Altitude  to  80,000  feet;  humidity,  20% 
to  95%;  temperature,  —100'’  F.  to  1  200’  F.;  any  tem¬ 
perature-altitude  conditions  simultaneously;  automatic 
program  cycling  control  with  minimum  elapsed  time  for 
obtaining  all  extreme  conditions. 

For  all  types  of  testing— development,  research,  speci¬ 
fication,  and  production— a  Tenney -engineered  chamber 
will  meet  your  requirements.  For  testing  under  all  degrees 
of  humidity,  at  all  altitudes  and  temperatures,  a  Tenney- 
built  test  chamber  assures  complete  dependability  and 
precisely  controlled  test  data.  Automatic  cycling,  indicat¬ 
ing,  and/or  recording  systems  to  your  specifications,  if 
desired. 

For  further  information  without  obligation,  write  Tenney 
Engineering,  Inc.,  Dept.  J,  26  Avenue  B,  Newark  5,  New  Jersey. 

Test  Chamber  Design  for  Every  Industrial  Use 
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Manufacturers  of  Automatic  Temperature,  Humidity,  and  Pressure  Control  tquipment 


TUBES  AT  WORK 


(continued) 


cially  suited  for  the  indication  of 
liquid  levels  particularly  under  high 
pressures  and  where  seals  would  be 
undesirable. 

The  principle  of  operation  used  is 
that  of  a  cylindrical  float  with  a 
bar  magnet  mounted  on  its  axis  so 
that  as  the  float  rises  or  falls,  the 
magnet  rolls  in  vertical  guides.  A 
I  vertical  strip  magnet  is  located 
outside  the  float  chamber.  This 
magnet  is  magnetized  in  such  a  way 
that  the  poles  lie  along  the  vertical 
sides  of  the  strip. 

The  magnetized  strip  is  pivoted 
horizontally  at  a  point  in  its  length 
which  corresponds  to  the  normal 
level  of  liquid  in  the  chamber  with 
a  suitable  adjustment  for  height. 
The  strip  is  mounted  so  that  its 
magnetic  poles  and  those  on  the 
floating  magnet  repel  each  other. 
The  floating  cylinder  therefore  rolls 
against  the  guides  without  friction. 
When  the  cylinder  leaves  its  normal 
position,  it  tends  to  repel  the  strip 
magnet  and  cau.se  it  >  to  rotate 
slightly  one  way  or  the  other  and 
close  a  pair  of  contacts  fixed  to  it. 

The  contacts  are  connected  to  the 
grid  circuit  of  an  amplifying  tube 
whose  output  may  be  used  to  oper¬ 
ate  automatic  control  equipment  to 
change  the  liquid  level  or  operate 
remote  indication  devices. 

A  restoring  force  for  the  strip 
magnet  and  contact  arm  is  provided 
by  electromagnetic  or  pneumatic 
means. 


Measuring  Muzzle  Veloeily 

Conventional  equipment  used  for 
testing  muzzle  velocities  of  large- 
calibre  pistols  utilize  magnetic  pick¬ 
ups.  Such  equipment  is  not  applic¬ 
able  for  determining  the  muzzle  ve¬ 
locity  of  pistols  firing  pellets  of  the 
order  of  0.177  calibre. 

The  problem  of  determining  the 
muzzle  velocities  of  air  pistols  fir¬ 
ing  small-calibre  lead  pellets  be 
solved  by  the  arrangement  shown 
in  Fig.  1.  Each  photocell  is  located 
opposite  a  narrow-beam  light 
source.  The  air  pistol  is  mounted 
in  a  cradle  and  aimed  so  that  the 
pellet  passes  between  the  photocells 
and  the  light  sources. 

When  the  pellet  passes  between 
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Two  new  thin  (4-miI)  oriented  elec¬ 
trical  steels  for  operation  at  400c)’cles 
have  been  developed  by  Armco  Re¬ 
search.  They  are  known  as  Armco 
TRAN-COR  T-O  and  TRAN-COR 
T-O-S. 

TRAN-COR  T-O  was  developed 
for  use  at  400  cps  and  higher  with 
inductions  up  to  16  kilogausses. 
TRAN-COR  T-O-S  is  recommended 
for  equipment  where  more  perfect 
orientation  permits  operations  at 
still  higher  induction  without  exces¬ 
sive  excitation. 

The  new  TRAN-COR  T-O-S  can 
be  operated  at  inductions  20% 
higher  than  any  nickel-iron  alloy.  It 
was  developed  under  a  contract  with 
the  Bureau  of  Aeronautics  of  the 
Navy  Department  to  make  possible  a 
great  reduction  in  weight  of  airborne 
electrical  equipment. 

Curves  on  this  page  show  a  com¬ 
parison  of  the  excitation  required  by 
the  two  grades  of  oriented  4-mil  ma¬ 
terial.  TRAN-COR  T-O-S  is  so  care¬ 
fully  controlled  in  processing  that  the 
minimum  permeability  at  18  kilo- 
gausses  is  1800.  This  value  is  not 
usually  attained  even  at  14  kilogausses 
by  the  best  grades  of  non-oriented 
high  silicon  steel. 

TRAN-COR  T-O-S  has  a  density 
of  7.65,  a  volume  resistivity  of  47 
microhm  cm.  or  282  ohms  mil  ft., 
and  a  lamination  factor  of  95%  solid. 


3SS)  Cwrtif  StrMi,  HiddlttMrn.  Olii«  *  flouts  ond  Solti  Officti 
from  (oosi  to  (oost  •  Fiport.  Tht  Armco  IntirnotioAol  (orporotioft 


ARMCO  STEEL  CORPORATION 


400  CPS  DATA  ON 

ARMCO 

THIN  ELECTRICAL  STEEL 

A -Walls  p..  lb  for  TRAN  COR  T-O 
and  T-O-S 

B  -  Voh  Amperes  lor  TRAN  COR  f-O-S 
ES  C- Veil  Amperes  lor  TRAN  COR  T-O 
D-Voll  Amperes  lor  TRAN  COR  T 
A.  B  sed  C-4  Mils  Thick 


FOR  MULTIPLE  REMOTE  CONTROL 


LIGHT  SOURCES 


PELLET 

prajectory 


Iair  pistol 


CRADLE 


FIG.  1 — Sketch  oi  the  arrangement  for 
measuring  the  muzxle  Telocity  oi  air 
pistols 


the  first  photocell  and  light  source, 
interrupting  the  beam  of  light,  the 
low-speed  driven  sweep  of  the  oscil- 
lo.scope  is  initiated.  As  the  pellet 
passes  between  the  second  and 
third  beams,  the  electrical  impulses 
generated  are  applied  to  the  verti¬ 
cal  deflection  plates  of  the  oscil¬ 
loscope.  These  impulses  appear  on 
the  screen  as  vertical  deflections. 

The  muzzle  velocity  can  be  com¬ 
puted  by  measuring  the  distance 
between  the  two  vertical  deflections. 
For  continual  use  in  a  production 
setup,  the  limits  representing  maxi¬ 
mum  and  minimum  tolerable  muz¬ 
zle  velocity  may  be  marked  on  the 
screen.  By  so  doing,  te.sting  can 
be  done  by  wholly  unskilled  work¬ 
ers. 

This  material  was  abstracted 
from  the  1950  July-September  issue 
of  The  Oscillographer,  published  by 
the  Allen  B.  DuMont  Labora¬ 
tories,  Inc. 


31>A  Sensitive  ^ 
Wire^Spring  teloy 


Five*Ceil  Relay 
Closes  25  Circuits 


2600  Type 
'SiowoReleose"  Relay 


M  lype  "Midget” 
With  250  V.  Switch 


It  would  be  misleading  to  pick  a  single  remote  control 
function  and  describe  it  as  typical  of  North  Relays.  Actually 
the  range  of  application  covers  everything  in  the  field  of 
high-speed  sensitive  relays.  If  you  wish  to  remote-control 
multiple  circuits,  there’s  a  North  Relay  to  make  and  or  break 
up  to  32  of  them  with  one  impulse,  controlled  by  a  single-pair 
at  low  voltage.  If  you  require  extra  sensitivity  and  speed  in 
compact  form,  see  the  North  M  Type  “Midget”,  designed  to 
operate  on  less  power  than  ordinary  midgets  (.05  Watt  at 
normal  spring  load)  yet  occupy  less  than  2V4  cubic  inches. 
There  are  more  than  100  combinations  of  multiple  make  or 
break  contacts  available  in  either  the  Midget  or  heavy-coil 
relays.  To  get  some  idea  of  the  variety  in  between  .  .  . 


Robot  Control  for  TV 
Transmitter 

An  experimental  robot  control  for 
the  new  BBC  tv  transmitter  at 
Daventry,  England,  has  been  incor¬ 
porated  in  the  control  room.  The 
robot  rings  an  alarm  bell  if  any¬ 
thing  goes  wrong  with  the  trans¬ 
mitter  and  engineers  in  the  trans¬ 
mitting  building  several  hundred 
yards  away  or  in  London  can  switch 
over  transmitters  by  means  of  a 
system  of  telephone  signals. 

A  giant  fan  and  air-cooled  valves 
are  used  in  the  new  transmitter. 
The  fan  brings  in  fresh  air  and 
uses  the  heated  air,  if  neces.sary, 
to  circulate  through  the  station 
for  heating  purposes. 


INFORMATIVE  NORTH  RELAY  CATALOG 


1438T  South  Market  Street,  Galion,  Ohio. 
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Precise  Accuracy  Maximum  Versofility  4-  Space-saving  Compactness 

Tli«  pot«fitiofiMttr«  illustrated  obove  ore  typkol  examples  of  the  tovph  prohlems 
HELIPOT  engineers  ore  solving  every  doy  for  modern  electronic  opplkotions.  If  yow  hove  •  problem 
colling  for  utmost  precision  in  the  design,  construction  ond  operation  of  potentiometer  units  — 
coupled  with  minimum  spoce  requirements  ond  moximum  odoptobility  to  instollotion  and  operate 
ing  limitotions— bring  your  problems  to  HEIIPOT.  Here  you  will  hnd  odvanced  "know-how,*' 
coupled  with  monufocturing  focilities  unequoled  in  the  industry! 

The  HELIPOTS  obove— now  in  production  for  vorious  military  and  industrial 
applicotions— include  the  following  unique  feotures  . . . 

O  This  10-turn  Helipot  combines  highest 
electrical  accuracies  with  extremes  in  mechan¬ 
ical  precision.  It  features  zero  electrical  and 
mechanical  blacklash...a  precision-supported 
shaft  running  on  ball  bnrings  at  each  end 
of  the  housing  for  low  torque  and  long  life 
. . .  materials  selected  for  greatest  possible 
stability  under  aging  and  temperature  ex¬ 
tremes  . . .  special  mounting  and  coupling  for 
"plug-in"  convenience ...  mechanical  and 
elearical  rotation  held  to  a  tolerance  of  * 

. . .  resistance  and  linearity  accuracies,  ±  1  % 
and  ±0.025%,  or  better,  respectively. 

o  This  four  ganf^  assembly  of  Model  F 
single-turn  potentiometers  has  a  special 
machined  aluminum  front  end  for  servo-type 
panel  mounting,  u  ith  shaft  supported  by  pre¬ 
cision  ball  bearings  and  having  a  splined  and 
threaded  front  extension.  Each  of  the  four 
resistance  elements  contains  W  equi-spaced 
tap  connections  with  terminals,  and  all  parts 
are  machined  for  greatest  possible  stability 
and  accuracy. 

0  This  standard  Model  A,  lO-turn  Heli- 
POT  has  been  modified  to  incorporate  ball 
bearings  on  the  shaft  and  a  special  flange  (or 


tndt  of  mtchsnicM  and  electric^  roMton, 
switches  which  control  circuits  entirely  sepa- 
rete  from  the  Helipot  coil  or  its  slider 
contect. 

o 

This  lO-turn  Helipot  has  many  de¬ 
sign  features  similar  to  those  described  for 
unit  No.  1,  plus  the  following  additional 
features ...  a  servo-type  front  end  mounting 
. . .  splined  and  threaded  shaft  extension  . . . 
and  a  center  tap  on  the  coil.  All  components 
are  machined  to  the  highest  accuracy,  with 
concentricities  and  alignments  held  in  some 
places  to  a  few  ten  thousendtht  of  an  inch 
to  conform  to  the  precision  of  the  mechanical 
systems  in  which  this  Helipot  is  used. 
Lineerity  accurecies  frequently  run  as  high 
at  ±0.010% f 

o  This  single-turn  Model  G  Potentiometer 
has  been  modified  to  incorporate  a  ball  hear¬ 
ing  shaft  and  a  servo-type  front  end  mount¬ 
ing.  Special  attention  is  given  to  contact  de¬ 
signs  and  pressures  to  insure  that  starting 
torque  does  not  exceed  0.2  inch-ounces  under 
all  conditions  of  temperature. 


ring-type)  mounting  surface  in  place  of  the 
customary  threaded  bushing.  This  Helipot 
also  contains  additional  taps  and  terminals 
at  the  Vi-  and  9Vi-turn  positions. 

This  standard  Model  B,  IS-tum  HELI¬ 
POT  has  a  total  of  40  special  tap  connections 
which  are  located  in  accordance  with  a 
schedule  of  positions  required  by  the  user  to 
permit  external  resistance  padding  which 
changes  the  normally-linear  resistance  vs. 
rotation  curve  to  one  haring  predetermined 
non-linear  characteristics.  All  taps  are  perma¬ 
nently  spot-welded  and  short  out  only  one  or 
two  turns  on  the  resistance  element— a  unique 
Helipot  feature.' 

This  six-gang  assembly  of  standard 
Model  F  single-turn  potentiometers  has  the 
customary  threaded  bushing  mountings,  and 
has  shaft  extensions  at  each  end.  The  two 
center  potentiometers  each  have  19  equi- 
spaced,  spot-welded  up  conneaions  brought 
out  to  terminals.  Each  tap  shorts  only  two 
turns  of  .009^  diameter  wire  on  the  resist¬ 
ance  element. 

This  Model  B,  1  J-turn  HeliPOT  has 
been  modified  to  incorporate,  at  the  extreme 
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(cofitinvcd  frQm  p  140) 

num  film  and  excite  the  phosphor. 

In  general,  excitation  occurs  only 
over  a  short  portion  of  alternate 
half-cycles.  It  occurs  on  the  nega¬ 
tive  swings,  because  the  penetrat¬ 
ing  power  of  the  electrons  is 
greater  than  that  of  the  positive 
ions.  At  radio  frequencies  the  num¬ 
ber  of  exciting  pulses  per  second  is 
sufficiently  large  to  produce,  as  far 
as  the  eye  can  detect,  a  uniformly 
illuminated  screen.  The  frequency 
of  the  exciting  pulses  is  not  criti¬ 
cal;  in  apparatus  devised  by  the 
author,  it  is  of  the  order  of  one 
megacycle.  The  r-f  voltage  must 
exceed  5,000  volts. 

Although  the  electron  and  ion 
current  during  excitation  of  the 
screen  is  of  the  order  of  a  milli- 
ampere,  the  displacement  current 
may  be  100  times  as  large.  It  is 
important,  therefore,  that  care  be 
exercised  to  minimize  stray  ca¬ 
pacitance  between  the  probe  and 
ground,  especially  if  .several  tubes 
are  to  be  operated  simultaneously 
from  the  same  oscillator. 

Small  bulbs  or  enclosures  con¬ 
taining  a  phosphor  .screen  may  be 
successfully  examined  simply  by 
plugging  the  stem  with  a  rubber 
stopper  containing  two  holes,  one 
in  the  center  for  a  metal  probe,  the 
other  for  a  piece  of  glass  exhaust 
tubing.  After  the  pressure  range 


Factories  in  Los  Angeles.  Toronto.  New 
Haven.  Represc^ntation  in  principal  cities. 


FIG.  2— Schomotic  ol  d<  m«thod  for 
testing  picture  tube  screens 


CANNON 

PLUGS 


Here*s  why  those  in  the  know 
—demand 


Here's  another  example  of  the  meticulous 
care  Cannon  Elearic  uses  in  building  con¬ 
nectors  for  highly  specialized,  tough  jobs. 
This  AN-"M"  type  conneaor  is  moisture- 
proof,  vibration-proof  and  pressurized.  Ra¬ 
dio  shielding  is  provided  and  every  threaded 
part  is  drilled  for  safety  wiring. 

No  corners  are  cut  -  nothing  is  over¬ 
looked  to  assure  you  outstanding  perform¬ 
ance.  This  conneaor  is  designed  for  aircraft 
use  but  there  are  more  than  18,000  different 
Cannon  Plugs  made  with  the  same  care  to 
serve  the  exaaing  needs  of  many  industries. 
If  you  are  looking  for  real  value,  regardless 
of  the  held  you  work  in,  your  best  bet  is 
Cannon. 

Engineering  bulletins  describing  each 
of  the  many  basic  types  of  conneaors  are 
available.  We  will  gladly  send  you  any  of 
these  if  you  will  simply  describe  your  con¬ 
nector  requirements. 


Molded  Polychlorcpreoe  inserts 
^0  shore  herdness  provide  pressure- 
proofing  of  both  pin  and  socket  con¬ 
tacts.  Have  high  dielearic  strength 
under  wide  range  of  temperatures 
and  at  extrenae  altitudes.  Mated  fit¬ 
tings  will  not  show  more  than  10 
microamperes  dielectric  leakage  and  < 
will  not  arc  when  subjeaed  to  7500v  \ 
dc  at  room  temperature. 

Pin  Contacts  machined  from  solid  < 
brass,  silver-plated.  Solder  cup  hand- 
tinned.  ^ 

Machined  ball-in-cone  ioints  provide 
radio  shielding  and  improve  vibra¬ 
tion  resistance. 

Socket  conucts  machined  from  solid 
copper  alloy  with  new  Cannon  de¬ 
sign.  silver-plated. 

’  Matching  serrations  in  end  bell  and* 
shell  make  praaical  wrench-ct^ten- 
ing  from  one  side  of  the  installation 
without  putting  strain  on  conuas  or 
wires. 

'Polychlorcpreoe  grommets  make 
moisture-proof  seal  over  soldered  con¬ 
nections. 

'Concentric  rubber  bushings  under 
pressure  of  cable  clamp  provide 
snug,  moisture-proof  wire  entry. 
Eliminate  usual  strain  on  outer  wires. 
Provision  is  made  for  grounding  lug 


Since  1915 

Cannon  Electric  Company 
Los  Angeles  31,  California 
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in  a  single  envelope 

with  the  help  of  LOW  CARBON  NICKa 


low  Corbon  Nickol 
tpvn  onedo  sloovo  Wd"* 
diom.  K  4"  do«p.  Fobri- 
cotod  by  C.  L.  Ewortton, 
of  Hilltido,  N.  on« 
of  tH«  country's  looding 
spinnors.  Mr.  Ewtrtson 
fwd  boliovod  a  nickoi 
spinning  of  this  dopth 
and  thin  woM  wos  im> 
possibl*  until  h«  triod 
low  Corbon  Nickol 


tried  Low  Carbon  Nickel  (car¬ 
bon  content  0.0 1  to  0.02  per  cent ), 
for  the  tube  parts  where  good 
workability  was  one  of  the  impor¬ 
tant  features.  The  metal  proved 
more  than  satisfactory,  and  full 
advantage  of  its  favorable  char¬ 
acteristics  was  taken  in  designing 
certain  critical  tube  parts.  Today 
the  Armed  Services’  VC- 1 2 5 7  tube 
has  one  of  the  largest  peak  power 
outputs  on  record. 

Supplying  information  on  suit¬ 
able  alloys  that  solve  problems 
such  as  corrosion  resistance,  heat 
resistance  and  high  purity  is  the 
function  of  iNCO’s  Engineering 
Service.  Although  metals  are  hard 
to  get  at  the  present  time,  our  en¬ 
gineers  will  be  happy  to  consult 
with  you  on  your  particular  de¬ 
sign  problems,  if  you  will  write, 
stating  your  requirements. 


Specifications  for  the  Armed  Ser¬ 
vices'  VC-1257,  a  large  hydrogen 
thyratron  tube,  call  for  an  output 
of  40  megawatts.  This  requires 
tube  operation  at  40,000  volts,  at 
a  peak  current  of  2000  amperes. 

When  approached  with  the 
problem,  engineers  at  Chatham 
Electronics  Corp.,  Newark  2,  N.  J., 
knew  that  the  metal  parts  of  the 
tube  should  have  the  following 
qualities; 

1.  A  low  carbon  content  to  pre¬ 
vent  the  hydrogen  in  the  tube 
from  forming  hydro-carbons. 

2.  Good  de-gassing  properties. 

3.  High  resistance  to  corrosion. 

4.  Good  workability  and  welda¬ 
bility. 

At  the  suggestion  of  Inco’s  sales 
and  engineering  men,  Chatham 


ElECTftffl 

'NEW  jEig 


Low  Corbon  Nickel  it  produced  under  controlt 
ouuring  no  more  than  o  0.02%  carbon  con¬ 
tent.  It  it  retittont  to  corrotion  ond  con  be  uted 
in  oxidiiing  temperoturet  up  to  2000^  F.  Softer 
tkon  pure  nickel,  it  it  tlow  to  work  harden.  It 
it  chiefty  uted  for  difficult  deep-drowing  and 
spinning  operations. 


THE  INTERNATIONAL  NICKEL  COMPANY,  INC. 

67  Wall  Siroal,  Naw  York  S,  N.  V. 


LOW 


CARBON  NICKEL  (ANNEALED) 

AVERAGE  PROPERTIES 


Yield  Strength 
fO.2%  offset) 

1000  pti 

13 

Spa<ifi<  H.at 
(32*-212°F.) 

Bfu./lb./*F. 

0.11 

Tensile  Strength 

1000  pti 

60 

Tharmol  Expontion  CoallKiant 

1  (32*.212‘'F.) 

10*lB./iB./*F. 

7.2 

Elongotion  in  2  in., 
per  cent 

SO 

Tharmol  Conductivity 
(32*.212*F.) 

Btu./iq.  ft./kr./'F./in. 

420 

Hardness  Brinell 

90 

Elwtrical  R.iiitivily 
(32"  F.) 

ohmt^cir.  mil.  ft. 

SO 

Density 

Ib./cu. in. 

0.321 

Tensile  Modulus  of  Elostkity 

ID-*  pti 

30 

AAelting  Point  (*F) 

2615-2635 

Torsionol  Modulus  of  Elasticity 
10-*  pti 

11 

LOW  CARBON  NICKEL 

Limiting  Composition  % 

Ni(^Co) . 99  00  min. 

Cu  . 25  mox 

Fe . 40  max. 

Mn . 35  max 

C  . 02  mox 

$i . 35  max, 

S  . 01  mox. 


Monel'^  •  "R"®  Monel 
"K**®  Monel  •  ''Kr*®  Monel  •  'T*®  Monol 
Nickel  *  Low  Carbon  Nicke*  •  Duronickel® 
Inconel®  •  Inconel 
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(continued) 


Direct-Current  Method 


In  the  d-c  method  (see  Fig.  2) 
the  vacuum  seal  of  the  bulb  is  made 
in  the  same  way  as  that  described 
for  the  r-f  method,  except  that  a 
ceramic  cylinder  rather  than  a 
metal  one  must  be  used  to  support 
the  gasket  in  order  to  prevent  arc 
discharges  during  the  test.  The 
ceramic  and  rubber  gasket  are  held 
in  place  by  screws  fastened  into  the 
I  ceramic  from  the  metal  plate  and 
then  soldered.  The  surface  of  the 
metal  plate  inside  the  ceramic  cyl¬ 
inder  is  covered  with  a  flat  disc 
composed  of  some  type  of  secondary 
emitter  such  as  sodium  silicate  with 
just  enough  micronized  graphite 
added  to  give  the  silicate  some  con¬ 
ductivity. 

To  carry  out  the  test,  the  opera¬ 
tor  opens  the  valve  to  the  exhaust 
pump  and  exhaiKsts  the  bulb  to  a 
^  pressure  within  the  range  of  5  to 
I  20  microns.  When  this  pressure 
range  has  been  reached,  a  positive 
voltage  of  approximately  10,000 
volts  with  respect  to  the  metal  plate 
is  impressed  on  the  anode  button  of 
the  bulb.  Within  this  pressure 
I  range  sufflcient  ionization  occurs 
I  to  maintain  the  desired  excitation. 

I  At  higher  pressures  the  system  has 
a  tendency  to  arc;  at  lower  pres- 
'  sures  the  excitation  becomes  too 
I  faint  or  cea.ses.  In  normal  opera¬ 
tion  positive  ions  produced  in  the 
bulb  by  collisions  strike  the  second¬ 
ary  emitter  and  liberate  electrons. 
These  electrons  form  a  beam  which, 
collimated  by  the  bulb  neck,  pro- 


has  l)een  reached,  an  ordinary  spark 
coil  may  be  touched  to  the  external 
lead  of  the  probe.  For  large  bulbs 
more  power  is  needed  for  stable 
operation,  and  it  is  advisable  to  use 
I  some  type  of  radio-frequency  power 
I  oscillator  having  an  output  of  100 
'  to  200  watts. 

For  tests  on  picture  tubes  having 
metal  shells,  the  r-f  oscillator  and 
transformer  can  be  replaced  by  a 
high-voltage,  low-current,  60-cycle 
transformer.  In  this  test,  the  metal 
shell  is  grounded.  This  circuit  ar¬ 
rangement  is  not  satisfactory  for 
tubes  having  glass  bulbs,  because 
the  high  current  through  the  anode 
button  would  probably  damage  the 
connection  between  the  conductive 
coating  and  the  button. 
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SERVICEMEN,  AMATEURS, 
TECHNICIANS  SELECT- 


Juneiican  Beauty 


rop  soiD£p/fie 

P£RF0PMANC£f 


Outstanding  performance  coupled  with 
durability  of  construction  make  Ameri¬ 
can  Beauty  electric  soldering  irons  the 
choice  of  discriminating  users  in  all  fields 


TEMPERATURE  REGULATING  STAND 


Providing  heat-regulation  for  all  sizes 
of  electric  soldering  irons,  this  stand 
is  adjustable  for  all  heats  up  to  full 
working-temperature.  Assures  longer 
life  of  iron  and  tip. 


For  4o»<ri|itivo  cololog  pogot  wrWo  Dopt-  S«23 


Write  today  for  our  new  descrip¬ 
tive  brochure.  Also  ask  for  quo¬ 
tations  and  samples  to  meet  your 
exact  specifications. 


ensure 


CLEVELITE*  and  COSMALITE* 

Laminated  Phenolic  Tubing 

combines  electrical  and  physical  properties  to  meet 
the  most  exacting  requirements. 

CLEVELITE  is  produced  in  six  grades  .  .  . 
COSMALITE  in  four  grades  .  .  . 

A  grade  for  EVERY  need. 

Cleveland  Container's  large  production  facilities 
further  ensure  minimum  production  costs  as  well  as 
dependable  deliveries. 

Why  pay  more?  .  .  . 

for  the  BEST  call  CLEVELAND 

*  Trade  Harks 


The  Allied  Control  Co.  has  built  a  long 
and  enviable  record  as  a  quality  sup¬ 
plier  of  control  relays  to  both  private 
industry  and  governmental  services. 


Their  S  K  Relay  shown  above,  is 
typical  of  the  various  Allied  Relays 
in  which  CLEVELAND  CONTAINER 
tubing  provides  excellent  service. 


It  is  likewise  the  answer  for  hun¬ 
dreds  of  other  problems  of  manu¬ 
facturers  in  the  electrical  industry. 


V  '.tC' 


ALLIED  CONTROL  RELAYS 

^  tuilt  Ufitk 

)^(^^WpIIEN0U[  TUBES 


A  DEPENDABILITY 
A  PRECISION  PERFORMANCE 


A  LONG  LIFE 


A  ECONOMY 


CUT-AWAY  VIEW 
OF  RELAY  STACK 


^  ,S|\  ^ 


^CLEVELAND  CONTAINERS 


NSW  rots  asia  at  Muisar.  sos  UNitai  avi.  ■anotANOf.M  a 

HIW INOUMO  a  1  MTTwafw  a  CO.  10  H  MaiN  n .  win  Haarsota  conn 

CMKaoo  aaaa  nasnc  iusmm  taua  ms  n  aavfNsiwooo  ava.  oacaoo  I 
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A  WELL  KNOWN  METHOD  for  the 
measurement  of  heavy  current  at 
low  frequency  involves  the  use  of  a 
current  transformer  with  a  recti¬ 
fier  ammeter  connected  to  its  sec¬ 
ondary  winding.  The  feasibility  of 
using  this  method  for  measuring  a 
current  of  the  order  of  a  few 
amperes  is  probably  frequently 
overlooked.  Moreover,  measure¬ 
ments  made  on  an  improvised  ar¬ 
rangement  of  this  type  have  shown 
fair  accuracy  over  the  range  50  to 
50,000  cycles  per  second. 

This  note  is  written  to  call  atten¬ 
tion  to  the  following  attractive  fea¬ 
tures  of  this  method:  (1)  the  scale 
is  nearly  linear;  (2)  the  instrument 
can  withstand  considerable  over¬ 
loading  without  injury;  (3)  the 
power  required  for  indication  is 
less  than  for  thermal-type  amme¬ 
ters.  One  may  improvise  an  ar¬ 
rangement  of  components  on  hand 
in  many  laboratories  that  will  give 
satisfactory  performance  over  the 
audio  range. 

Thus  for  the  measurement  of 
the  order  of  one  to  three  amperes 
we  have  improvised  a  current 
transformer  through  the  use  of  a 


1  duces  an  illuminated  spot  on  the 
,  phosphor  screen  just  slightly  larger 
in  diameter  than  the  diameter  of 
the  bulb  neck.  This  beam  may  be 
deflected  by  a  demountable  scan¬ 
ning  yoke.  The  deflection  coils 
may  be  energized  by  sinusoidal  volt¬ 
ages,  provided  that  the  voltages  are 
sufficient  to  considerably  overscan. 

>  Under  this  condition,  the  scanning 
rate  over  the  faceplate  is  relatively 
constant,  so  that  the  illumination  is 
nearly  uniform.  One  voltage  can 
be  obtained  from  the  regular  60- 
cycle  line  and  the  other  from  an 
audio  power  oscillator  operating  at 
12  to  15  kilocycles.  The  use  of 
sinusoidal  waveforms  instead  of 
sawtooth  waves  simplifies  the  cir¬ 
cuitry  without  sacrificing  any  fea¬ 
tures  needed  for  detecting  flaws  in 
the  screens. 


'  Current  Transformers  for 
I  Audio  Measurements 

I 


401  CARROLL  ST.  •  BUCHANAN,  MICHIGAN 
Experl;  1 3  E.  40»h  Si.,  N.Y.  1 6,  U.S.A.  Cahhc  Arlab 
mrMKS  •  miRnauRS  •  »n  truuB  •  lOEimK  n  iNsnis 
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By  Lawrence  T.  Fleming 

A’ttfional  /?Mr<*au  of  Standards 
U'ao/ttnf/foH,  D.  C. 


for  TV. . .  Broadcasting  . . .  Recording  . . .  PA 


or  man-in-motion , 


...for  wide  range  high  fidelity 
response  ...for  fixed  position 
or  man-in-motion  ...for  ruggedness 
and  versatility .  ..for  extiusive 
Atoustalloy  diaphragm  ...for  pop- 
proof  pick-up  indoors  and  outdoors 


You  see  . . .  and  hear  . . .  the  E-V  Slim- 
Trim  on  network  and  local  telecasts 
and  broadcasts.  You  find  it  in  studios 
and  on  remote  hook-ups.  You  find  it 
on  important  PA  jobs,  too.  And  you 
know  it’s  there  because  it  has  met  the 
most  exacting  lests... because  it  serves 
so  superbly  in  every  way  for  voice  and 
music.  First  in  dynamic,  it  has  features 
only  Electro-Voice  can  provide.  3 
models  meet  every  need! 

Ask  your  l-V  Distributor 
or  Sond  for  Full  Farts  Nowl 


FOR  TiLECASTINC-BROADCASTING 

"635'’— Response  40-15,000  c.p.s., 
±2.5  db.  Power  rating  -53.  Omnidirec-  ^ 
tional.  Changeable  low  impedance. 
Removable  swivel.  List  $300 

”654”— Response  50-14,000  c.p.s., 
substantially  flat.  Power  rating  -55.  - 
Omnidirectional.  50-250  ohm  imped¬ 
ance  selector.  Swivel  head.  List  $90 

FOR  PUBLIC  ADDRESS 
"436” — Response  60-13,000  c.p.s.. 
substantially  flat.  Power  rating  -55. 
Omnidirectional.  High  or  low  imped¬ 
ance.  Swivel  head.  List  $65 


THERE 


ARE 


They  do  everything  you  want!  ^ 
They  make  tough  jobs  easy! 


;^,|/)TL  DYNAMICS 


E-V 


Seletron 

SELENIUM 


...AS  THEY  ARE  FOR 
THE  BRUNSWICK-BALKE- 
COLLENDER  COMPANY 


The  new  "Tel-E-Foul,”  photo-electric  Foul  Indicator 
produced  by  The  Brunswick-Balke-Collender  Company, 
famous  manufacturer  of  bowling  equipment,  includes 
75  MA  Seletbon  miniatures  in  its  electronic  circuits. 
Seletkon  Selenium  Rectifiers  are  the  choice  of  an 
increasing  number  of  manufacturers  in  diversified  fields 
because  they  are  so  thoroughly  dependable  under 
all  types  of  gnieling  conditions.  Seletron  is  available  in  the 
miniature  sizes  required  for  radio,  TV^  and  other 
electronic  circuits,  all  the  way  up  to  hea\  y  duty  power 
stacks  used  in  a  wide  range  of  industrial  applications. 
Whenever  you  meet  up  with  a  power  conversion  problem, 
no  doubt  Seletron  engineers  can  lx;  of  substantial 
assistance  in  recommending  the  right  rectifier 
I  for  your  needs.  Write  us  today! 


Illustrated  above  is  the  “Tel-E-Foul” 
control  box.  When  the  bowler  oversteps 
the  foul  line  the  electronic  brain  con¬ 
veys  an  impulse  causing  a  light  to  flash 
above  the  alley.  A  75  M.\  Seletbon 
miniature  is  built  into  the  control  box 
on  each  bowling  Line. 


RADIO  RECEPTOR  COMPANY,  Ixe 
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(continued) 


R-f  output— 100  KW! 


lie  RCA-5770  water-cooled  triode  delivers  100  kw  in 

f  heating  services-^/  a  filament  pou  er  »”h y>-\ 
horiated-tungsten  filament  design  . . .  taking  60%  less 
ower  than  pure-tungsten  filaments  .  .  .  simplifies  bul 
nd  filament-seal  cooling.  Low  grid  inductance  and 
jw  plate  capacitance  widen  the  usefulness  of  the  tube 
t  higher  frequencies. 

Like  its  predecessor,  the  famous  9C21,  RCA-5770 
mbodies  the  same  rugged,  long-service  features  that 
nake  RCA  tubes  the  standard  of  comparison.  Your  local 
ICA  Tube  Distributor  has  complete  information,  tor 
luick  service,  simply  reach  for  your  phone. 


RADIO  CORPORATION  of  AMERICA 


HARR! soft.  MXf 


ELECTRON  TUBES 


High-powor  Tried*,  RCA-5770 


Jim 


FIG.  1 — Baiic  circuit  thowi  usu  of  cur. 
roni  Irantformor  for  oudlo-froquoncy 
meaiuromonlt 


replacement  choke,  constructed  a 
suitable  bridge-type  rectifier  using 
germanium  diodes,  and  for  current 
indication  used  a  one-milliampere 
d-c  instrument.  Figure  1  shows  the 
circuit  arrangement.  In  one  ca.se 
the  rectifier-instrument  combina¬ 
tion  employed  four-IN34  crystal 
diodes  and  a  1-milliampere  50-ohm 
indicating  instrument. 

The  transformer  was  made  by 
winding  1  to  4  turns  around  the 
outside  of  the  winding  of  an  ordi¬ 
nary  radio  replacement-type  choke 
coil  and  interleaving  the  core  lami¬ 
nations  to  secure  low  reluctance 
and  thus  low  magnetizing  current. 
The  .secondary  of  the  transformer 
had  an  inductance  of  about  40 
henrys  after  interleaving  and  a 
transformer  ratio  of  the  order  of  1 
to  1,000. 

Such  an  arrangement  in  which 
the  reactance  of  the  secondary  of 
the  transformer  is  quite  high, 
offers  the  advantage  that  the  d-c 
milliammeter  may  be  shunted  by  a 
resistor  to  secure  the  desired  nomi¬ 
nal  value  of  current  ratio  for  the 
combination.  This  procedure  has 
little  adverse  effect  on  frequency 
response  of  the  combination  for  ad¬ 
justments  as  large  as  30  percent  of 
the  full  .scale  value  of  the  milliam¬ 
meter.  Further  adjustment  may  of 
course  be  made  by  changing  the 
number  of  primary  turns. 

It  should  be  noted  that  the  trans¬ 
former  is  operated  as  a  true  cur¬ 
rent  transformer,  because  the 
equivalent  impedance  of  this  com¬ 
bination  as  seen  from  the  primary 
will  ordinarily  be  low  compared  to 
the  impedance  of  the  source,  and 
the  secondary  reactance  is  high 
compared  to  the  impedance  of  the 
rectifier-instrument  load  connected 
across  it.  In  this  respect  the  ar¬ 
rangement  is  quite  like  the  much 
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CORNELI^-DUBI^IER 


|APACIT<|>RS  •  VIBRATORS  •  ANTENNAS  •  CONVERTERS 


C0Mn\CT! 


DEPENDABLE! 


Best  ...by  Field  Test 


MIN  lATURE  ^ 

ELECTROLYTIC  ■EgOiNiM 

CAPACITORS 

anode  risers  connected 

directly  to  outer  leads  ^ 

new  construction  eliminates  shorts  to  the  container! 


Another  C-D  first!  Positive  lead,  of  round 
aluminum  wire,  is  clamped  to  special 
aluminum  center  piece  providing  con¬ 
tinuous  metallic  contact  from  foil  to  ter¬ 
minal  lead.  No  foreign  material  sand¬ 
wiched  between  inner  and  outer  leads— 
a  consistent  cause  of  floating  opens  and 
high  resistance  contacts.  Also  eliminates 
sharts  in  container.  Other  features  are: 

High-pwrify  oluminwm  •Imctfodtf  ^Imw  •!•<- 
trkfM  iMkogmf  wrop  prm- 

v«nts  cktrinp  mMmWyl 

flmctrolyf*  cmnfriftipmd  Into  cmnfoii>mr— HIU 


c^mplmttly;  prmvi^t  r«t«rv« 
f«f  many  ymors'  utm!  lubbwr  bokmlifm  intv- 
lotimn  wothwr  pmrmilt  pmrfmct  tmoll  Stobim 
•l♦<trelyl•~o  C*0  •xclutivm— permits  Imnp 
th«tf  •nil  opmrotinp  lif«! 

For  further  information  on  these  and 
other  C-D  electrolytics,  write  for  catalog. 
COINEll-DUIIllEK  ELECTIIC  COlPOIATION, 
Dept.  K-71,  South  Plainfield,  New  Jersey. 
Other  plants  in  New  Bedford,  Brookline 
and  Worcester,  Mass.;  Providence,  R.  I.; 
Indianapolis,  Ind.,  and  subsidiary.  The 
Radiart  Corp.,  Cleveland,  Ohio. 


CONSISTENTLY  DEPENDABLE 
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Many  Industrial  Products  Start  Here 


Mosinee  “fibres  that  work  for  industry” 
depend  upon  a  reforestation  program 
which  not  only  assures  trees  for  the  future 
but  protects  our  forests  today.  Mosinee 
Industrial  Forests,  augmented  by  aid  in 
planting  waste  land,  make  raw  material 
supply  secure  and  ever-growing.  From 
seedlings  to  technically  controlled  papers. 


MOSINEE  safeguards  every  step  in  the 
process  of  making  Mosinee  Fibres  that 
work  for  industry. 

MOSINEE  PAPER  MILLS  CO.,  Mosinee,  Wis. 


MOSINEE 

^  j  makes  fibres  work  lor  industryi 


;  THE  ELECTRON  ART  (continued) 

larger  current  transformer.s  u!?ed 
in  measuring  large  currents  at 
I  power  frequencies.  Its  purpose  is 
to  provide  an  impedance  and  volt¬ 
age  level  at  the  secondary  which  is 
suitable  for  the  linear  and  efficient 
operation  of  a  rectifier  instrument. 

The  essential  requirement  in  the 
transformer  design  is  that  the 
secondary  reactance  be  high  com¬ 
pared  to  the  total  d-c  resi.stance  in 
the  secondary  circuit,  at  the  lowe.st 
frequency  at  which  the  instrument 
is  to  be  used. 

High-Frequency  Limitations 

In  Fig.  2  are  shown  experimental 
curves  of  voltage  drop  and  in.stru- 
ment  error  with  respect  to  fre¬ 
quency,  for  an  arrangement  of  the 
'  kind  shown  in  Fig.  1.  The  error 
I  at  low  frequencies  depends  on  the 
ratio  of  the  impedance  of  the  recti- 
i  fier  instrument  to  the  impedance 
j  looking  into  the  secondary  of  the 
I  transformer,  as  will  be  discus.sed 
later.  Error  does  not  begin  to  be 
noticeable  at  high  frequencies  until 
slightly  above  50  kc.  An  increase 
in  voltage  drop  across  the  primary 
of  the  transformer  is,  however,  evi¬ 
dent  some  time  before  this,  begin¬ 
ning  at  10  kilocycles. 

The  high-frequency  limitations 
cannot  be  readily  estimated  on 
paper  because  at  high  audio  fre¬ 
quencies  the  effect  of  distributed 
capacitance  in  the  secondary  coil 
windings  will  be  to  shunt  secondary 
current  away  from  the  rectifier 
instrument  and  thus  change  the 
effective  current  ratio.  Essentially 
the  method  should  be  good  at  the 
higher  frequencies  because  the  rec¬ 
tifier  instrument  impedance  is 
comparatively  low  and  in  effect  con¬ 
stitutes  a  short  circuit  of  the  high- 
impedance  secondary  winding.  Thus 
the  voltage  developed  across  sec- 


FIG.  2 — Curvra  ihow  anor  oad  primary 
Tollaq*  drop  at  dliioronl  iroquoncioa 
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.eu/eff£MS  A£A/dM 

s/sr^Ais,  WHICH 
PKCJTECT  PANK  DEPOSITS 

totalling  millions  of 

IXIULNZS,  RELY  RDRTHE/R 
UNRAILINS  PeRf=ORMANC:E 

ON  TELECHRON  TIMINS 

MC7TORS. 


...g$PUR  GEARS 

OF  AU-TELECHRON  TIMINS  motors  ARe 
HOEEEP. . ,  NOT  srmPeo. . .  for.  truer^ 

OUIETER  OPERATION  AND  LONGER  LIFE. 


TIMING  MOTORS  ARE 


CONTAINED  IN 


aUUETtN  ZS-120. 


ELECTRONICS -7ulr,  /95; 


(continufd) 


I  FIG.  3 — Equivalent  circuit  used  in  calcu- 

latinq  low-irequency  peHormance 


Mll-T-27  transformers  are  really  rugged 

the  complete  line  thot  meets  military  specifications 


CHICAGO  MIL-T-27  Transformers  win  their  spurs  in 
every  conceivable  "torture  chamber”  test.  Two 
hundred  and  forty-seven  cycles  of  alternating  heat 
and  cold  for  over  2400  hours  fail  to  break  the  seal  or 
cau^  failure  of  these  rugged  Chicago  units  expressly 
designed  for  military  and  special  applications. 
Chicago’s  unique  bushing  design  and  construction, 
and  exclusive  process  of  bonding  steel  base  covers  in 

seamless  drawn-steel  cases  by  deep-seal  soldering _ 

insure  perfect  sealing,  complete  dependability  and 
continuous  service  under  tbe  most  adverse  conditions. 
Y our  electronic  parts  distributor  can  supply  the  com¬ 
plete  range  of  Chicago  MIL-T-27  Transformers: 
Power,  Bias,  Filament,  Filter,  Audio.  These  stock 
transformers  may  be  incorporated  in  your  equipment 
with  full  assurance  that  they  will  completely  meet  all 
MlL-T-27  specifications. 


SEND  FOR  FREE  CATAIOG 
Hava  Hia  full  dafails  on  CHICAGO'S 
N*w  Fquipmtnf  Lin«— covering  all 
MIL>T*27  units  at  wall  at  famovt 
S*ol*d*in-St«tl  traniformart 
gtartd  to  today's  circuit  roquiro> 
monts.  Writ*  for  your  froo  copy  of 
this  valuobi*  cotolog  today,  or  got 
H  from  your  distributor. 


3S01  ADDISON  STtfIT  #  CHICAOO  It,  lUINOIS' 

,  ,,,  . 


tion.s  where  distributed  capacitance 
is  high  would  normally  be  quite 
low.  Secondary  resonance  should 
therefore  only  become  troublesome 
at  rather  high  frequencies. 

Design  improvements  should  be 
possible  through  minimizing  sec¬ 
ondary  leakage  reactance,  through 
reducing  the  number  of  primary 
and  secondary  turns  (commensu¬ 
rate  with  the  required  secondary  re¬ 
actance)  in  order  to  reduce  stray 
and  distributed  capacitances,  and 
through  the  proper  selection  of  core 
material  if  it  were  desired  to  in¬ 
crease  the  upper  frequency  limit. 
On  the  other  hand  this  might  re¬ 
strict  the  low-frequency  useful 
limit  and  make  it  desirable  to  have 
two  transformers  with  overlapping 
frequency  ranges — one  for  low  fre¬ 
quencies  and  the  other  for  very 
high  audio  frequencies  for  use  with 
the  rectifier-type  instrument.  It 
is  very  likely  that  the  frequency 
range  can  be  substantially  widened 
by  employing  high  permeability 
core  material,  and  reducing  the 
number  of  secondary  turns  to  the 
minimum  required  for  the  neces¬ 
sary  inductance. 

This  method  has  the  inherent 
wave-form  limitation  of  rectifier- 
type  instruments  in  that  the  deflec¬ 
tion  of  such  instruments  are  pro¬ 
portional  to  the  average  rather  than 
the  effective  value  of  current.  Thus 
if  calibrated  on  a  sine  wave  to  read 
effective  values  they  do  not  indicate 
properly  on  distorted  wave-forms. 
The  arrangement,  however,  is  not 
particularly  sensitive  to  change  in 
resistance  of  the  rectifiers  with 
temperature  as  this  effect  is 
swamiied  by  the  high  reactance  of 
the  transformer  secondary.  Except 
on  distorted  wave-forms  an  ar¬ 
rangement  of  this  sort  should  be 
considered  in  the  5-percent-accu¬ 
racy  Hass  unless  special  precautions 
are  takicn  in  its  calibration. 

The  eii’cuit  behavior  for  low  fre- 
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in  u)G#  toughest  transformers 

must  "take”  this  torture,  before 
they  take  on  your  tough  jobs... 


Good  ideas  for  electronic  circuitry  sometimes  run  afoul 
of  connector  problems.  Maybe  existing  connector  units 
won’t  hold  air  pressure  gradients,  won’t  stand  the  heat, 
aren’t  rugged  enough  for  the  job.  Or  maybe  it’s  a  ques¬ 
tion  of  altitude,  or  under-water  application.  But  if  you 
can  sketch  the  circuit,  we’ll  take  it  from  there.  We’ve 
engineered  so  many  special  connectors,  solved  so  many 
“impossible”  problems,  that  whatever  the  requirements 
are,  we  can  usually  provide  the  answer. 


TO0AY  informalien,  or  tend  ut  your 

W*Tl  forword  rtCQmmtndoHons  prpmptly. 


BRBie 

Special  CONNECTORS 


BREEZE  CORPORATIONS,  INC. 

41  South  SiAih  Street  Newark,  New  Jersey 


Lighlwaight  aciwolort  (or 
any  roguiromont. 


Job  onginoorod,  woMod* 
diaphragm  bollowi. 


Floiiblo  conduit  and  ig. 
nilien  astombliot. 


AorO'Soat  vibration- 
proof  hoto  clamp*. 


Rrmevoblo  pint  in  irooxo  connoctert  tpood  toWoi- 
ing,  tavo  limo,  troublo.  fins  snap  bock  into  block. 


_ I 


*•  .We’ll  take  it  from  HERE 
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NMA  -  5 


Standard 

RADIO  INTERFERENCE 
and  FIELD  INTENSITY 

Measuring  Equipment 

|Complete  Frequency  Coverage  -14kc  to  1000 me/ 


ft 


NM  -  lOA 


14kc  to  250kc 


Commercial  Equivalent  of 


AN/URM-6 


Very  low  frequencies. 


NM  -  20A 


ISOkc  to  25mc 

Commercial  Equivalent  of  AN/PRM>1. 
s  Self-contained  batteries.  A.C.  supply 
^optional.  Includes  standard  broadcast 
band,  radio  range,  WWV,  and  common- 
ations  frequencies. 


15mc  to  400mc 

Commercial  Equivalent  of 
TS-587/U 


I  NM  -  50A 


UHf 

375mc  to  lOOOmc 

Commercial  Equivalent  of 
AN/URM-17 
Frequency  range  includes  Citizens 
Band  and  UHF  color  TV  Band. 


TtiM*  instruments  comply  with  test  equip 
such  radio  interference  specifications  as  JA 
16E4(SHIPS),  AN-l-24a,  ANd-42,  AN-l-27a/ 


STODDART  AIRCRAFT  RADIO  CO. 

SANTA  MONICA  B' VD.  HOLLYWOOD  38,  CALIFORNIA 
H.IU.d.  9791* 


THE  ELECTRON  ART 


(juencies  may  be  analyzed  a.s 
follows : 

Referring  to  Fig.  3,  the  current 
ratio  is 

^  K  / _ 1 _ \ 

/.  "«  I  ,  _  ««_+  I 

^  -t,  / 

where  /,  =  primary  current,  /,  = 
secondary  current,  K  =  coupling 
coefficient,  AT,  =  primary  turns. 
Nt  =  secondary  turns,  R,  =  resist¬ 
ance  of  secondary  winding,  Rl  = 
secondary  load  resistance,  and  L, 
=  secondary  inductance.  To  retain 
a  constant  ratio  we  must  have 
<i)Li  >  >  {Rt  Ri) 

This  determines  the  lower  fre¬ 
quency  limit.  For  example,  for  a 
ii-percent  error  at  the  low  fre- 
(luency  end  of  the  range. 

Approximately, 


<-/.!=  ftgj  -  =3.1  (ft 

If  R,  +  Rl  =  600  ohms,  and  the 
low-frequency  limit  is  taken  at  20 
eps,  L  =  14.8  henrys. 


(1)  Ekl^ecombe  and  Ockenden,  **Indus- 
trial  Klectrical  Measuring  Instruments", 
p  175,  Sir  Isaac  Pitman  and  Sons,  1933. 


Improved  Terralex 

Considerable  activity  has  been  de¬ 
voted  to  the  development  of  a  satis¬ 
factory  mica  substitute.  It  has 
been  the  hope  of  those  working  in 
I  this  field  to  develop  a  material  hav- 
I  ing  all  the  physical  and  chemical 
characteristics  of  mica.  VVe  are  all 
more  or  less  familiar  with  the 
I  progre.ss  which  has  been  made  in 
!  this  field,  and  certainly  that  prog- 
i  ress  has  been  significant.  Never- 
I  theless,  an  easily  producible  mate- 
i  rial  satisfactory  for  vacuum-tube 
I  applications,  which  are  very  de¬ 
manding  indeed,  has  not  yet  been 
reported. 

In  a  paper  presented  to  the  AIKF, 
in  1948,  T.  R.  Walters,  of  G-E 
Works  Laboratory  at  Pittsfield,  re¬ 
ported  the  original  development  of 
I  a  material  known  as  terratex.  The 
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BELL  TELEPHONE  LABORATORIES 

Exploring  and  inranting,  darning  and  porfocfing^  far  confinuad  impravamanft  and 
acanamias  in  talaphana  tanrica. 


t  tells  how  you  talk 


one  else  speaks  exactly  like 
you.  Each  of  us  uses  different  tones 
to  say  the  same  words.  To  study  and 
measure  hoiv  we  make  speech, 
aeoustir  scientists  of  Bell  Telephone 
I.ahoratories  huilt  a  model  of  the 
vocal  system. 

Electric  waves  eoj»y  those  of  the 
vocal  cords,  electric,  elements  sim¬ 


ulate  the  vocal  tract,  and,  hy  adjust¬ 
ments.  vowels  and  consonants  are 
produced  at  pitches  imitating  a 
man's  or  woman's  voice. 

Usin“  this  electrical  system,  tele¬ 
phone  scientists  will  he  aide  the 
better  to  measure  the  properties  of 
people’s  voices.  Knowing  more 
ahoiit  speech  they  can  iind  better 


and  cheaper  ways  to  transmit  it. 

This  is  another  step  in  the  research 
at  Bell  Tele(ihone  Laboratories 
which  pioneered  the  exact  knowl¬ 
edge  of  speech.  Past  work  in  the 
field  is  important  in  today's  fine 
telephone  service.  A  still  deeper 
understanding  of  speech  is  essential 
in  planning  for  tomorrow. 


The  machine  at  the  left  is  saying  “Ah!”  It’s 
the  new  electrical  citcal  system  developed  at 
Bell  Laboratories.  Top  sketch  shows  human 
vocal  system  also  sayinp  “Ah!”  The  electrical 
model  is  sketched  below  it.  Knerpy  source  at 
bottom  of  “tract”  can  emit  a  buxz  sound,  like 
vocal  cord  tone,  or  the  hiss  sound  of  a  whisper. 


ALDEN  COMPONENTS 
FOR  PLUG-IN  UNIT 
CONSTRUCTION 


Until  recently  there  has  been  no  one  place  where  com¬ 
ponents  specifically  designed  for  plug-in  unit  con¬ 
struction  were  available.  It  was  necessary  for  en¬ 
gineers  to  design  and  have  parts  custom 
made  or  improvise  with  standard  compon¬ 
ents  in  makeshift  arrangements.  To 
provide  the  ty{>e  of  design  necessary, 

Alden  engineers  are  working  with  the 
■  iiilustry  developing  a  whole  series  of 
components  specifically  for  plug-in 
I'oiistruction. 

The  first  problem  uiiilertakeii  by 
Alden  engineers  was  a  base  specifically 
for  plug-in  unit  construction.  .  .  ,  The 
conventional  tube  type  bases  proved 
unsatisfactory;  they  didn't  stand  up, 
the  boss  broke  and  the  pins  lient.  To 
overcome  these  difficulties  Alden  de¬ 
signed  an  entirely  new  base  .  .  .  the 
Nun-Interchangeable  Series  bases  have 
no  molded  renter  boss  to  break,  pins 
are  strong  and  stubby  do  not  bend  or 
break  out  and  are  Non-Interchangeable  to  prevent  danger 
of  mismating  and  costly  burned  out  units. 

Out  of  this  work  we  feel  that  Alden's  is  the  one  place 
where  you  now  ran  take  your  unitizing  problems  and  ob¬ 
tain  the  standard  bases,  sockets,  mountings  and  housings 
to  answer  most  of  your  needs.  As  illustrated  below,  the 
Alden  Non-Interchangeable  and  miniature  bases  have  tre¬ 
mendous  flexibility  a.vd  are  fast  becoming  the  standard 
fur  plug-in  construction. 


20  Pin  Non  Interchangeable  Bases  &  Sockets 

The  scope  of  the  AMen  *‘20’’  base  as  a  mounting 
medium  is  almost  unlimited  .  .  .  cards,  brackets 
and  bails  can  be  easily  and  securely  attached 
with  standard  assembly  tools.  For  holding  corn- 
nonents  and  miniature  tube  sockets  the  Alden 
Terminal  Card  Mounting  System  on  the  Alden 
Base  gives  ease  of  layout  and  wiring  assembly. 
Open  units  for  heat  dissipation  or  shielded  units 
for  protection  against  dust  or  rough  handling 
both  lend  themselves  to  mounting  on  the  Alden 
Base  with  the  same  facility. 


11  Pin  Non-Interchangeable  Bases  &  Sockets 

Smaller  than  the  **20”  but  with  the  same  fea* 
tures,  the  Alden  **11”  base  and  sockets  are  rugged 
for  long  life  and  Non  Interchangeable  to  isolate 
critical  voltages  or,  signals  and  prevent  burned 
out  units.  The  ret*  ntion  force  of  pins  and  socket 
clips  can  be  varleit  from  light  to  heavy.  Locat¬ 
ing  rings  and  alignment  Indicator  quickly  u'enter 
base  and  socket  ff»r  insertion.  These  and  other 
features  make  it  i>ractical  to  incorporate  plug-in 
construction  In  your  d^-sign. 


7  and  9  Pin  Miniature  Bases  &  Sockets 

Miniature  and  sub-miniature  circuits,  potted  cir¬ 
cuits,  and  miniaturized  components  easily  be¬ 
come  compact,  sturdy  plug-in  units  with  the 
Alden  7  and  9  pin  miniature  plug-in  bases  and 
sockets.  A  wide  selection  of  housings  and  mount¬ 
ing  components  are  available  for  use  with  these 
bases. 

Of  particular  irni>ortance  is  the  Alden  Ter¬ 
minal  carfl  Mounting  Sy.stem.  Miniature  cir¬ 
cuits  can  be  assembled  on  the  card  and  the 
assembly  can  be  mountiMl  on  the  base  to  form 
a  complete  miniature  unit. 


Wf#t«  0«pt.  f  for  Information  on  sompfo  plug  In  kHs  or  for  Catalogue  "Components  for  Plug-In 
UMt  Construction.** 

flLD€N  Products  Company 


117  NORTH  MAIN  STREET,  BROCKTON  64,  MASSACHUSETTS 


THE  ELECTRON  ART  (confMiieil) 

untreated  paper-like  sheet  of  ter- 
ratex  is  mechanically  weak,  but  a 
process  has  been  developed  to  give 
it  desirable  physical  characteristics. 
To  make  it  suitable  for  use  in 
vacuum  tubes,  the  spacer  material 
is  impregnated  with  partially  hy¬ 
drolyzed  ethyl  silicate  which,  when 
dried,  yields  the  tough  terratex  that 
is  usable  for  spacers.  Care  must  be 
taken  in  the  choice  of  hydrolyzing 
acids  used  when  forming  silicate- 
treated  terratex  for  vacuum  tube 
use  so  that  contaminants  are  not 
introduced  which  would  be  harmful 
in  the  tube.  Although  the  proces¬ 
sing  of  the  spacer  material  is  not 
yet  complete  at  this  stage  in  the 
manufacturing  process,  the  terra¬ 
tex  in  this  condition  can  be  stored 
or  shipped  conveniently  without 
noticeable  deterioration. 

Vacuum  tube  spacers  have  some 
dimensions  with  very  close  toler¬ 
ances.  To  assure  reasonable  uni¬ 
formity  of  spacers,  the  material 
should  punch  cleanly  and  easily  and 
should  not  flake  or  split  when 
handled.  In  addition,  it  should  re¬ 
tain  a  certain  amount  of  resiliency- 
in  order  for  the  points  of  the  .spacer 
which  contact  the  bulb  of  the 
miniature  tube  to  yield  slightly  as 
the  mount  is  inserted  in  a  bulb 
which  is  slightly  out  of  round  or 
undersize.  Chemically,  the  mate¬ 
rial  should  be  stable  so  that  storage 
problems  are  minimized  and  so  that 
uniformity  can  be  achieved  from 
one  tube  production  lot  to  another. 
Electrically,  the  material  should 
have  high  resistivity  and  a  low  di¬ 
electric  constant.  In  addition,  for 
vacuum  tube  applications  consider¬ 
able  surface  roughness  is  desirable 


FIG.  1 — Thermal  retistiTity  o<  terratex 
i«  almost  the  same  as  that  of  Broxilian 
iair-stained  mica 
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Complete 
COAXIAL  CABLE 
ASSEMBLIES 

Mow  available  from 

Federal  ^ 


This  new  service  offers  the  same  "'Precision  Production 
that  made  Federal  the  outstanding  name  in  H-F  cables 


of  complete  assemblies  for  the  armed  services  during 
World  War  II. 

An  important  feature  of  Federal’s  new  service  for 
users  of  coaxial  cables  is  the  fact  that  Federal  holds  ap¬ 
proval  of  the  U.  S.  Signal  Corps  and  the  U.  S.  Air  Force 
for  the  new  low-temperature,  non-contaminating  ther¬ 
moplastic  jacketed  cables  —  an  original  development  by 
Federal.  For  quick  action  on  quotations,  send  us  your 
detailed  drawings  now— with  full  information  on  require¬ 
ments.  Address  your  inquiry  to  Dept.  F-513. 


JVLore  than  good  cable  and  good  connectors  are  needed 
to  make  good  assemblies.  The  secret  of  their  efficiency 
and  dei)endability  is  the  skill  with  which  the  two  are 
joined! 

And  that's  where  Federal’s  new  coaxial  cable  assem¬ 
bly  service  is  tops.  Federal  has  the  experience  to  meet 
the  highest  requirements  of  connector  installation  ...  a 
know-how  based  on  years  of  pioneering,  developing  and 
manufacturing  cables  of  superior  quality... a  know-how 
that  achieved  the  production  of  tremendous  quantities 


Manulocturer  of  Ammriea's  most  comploto  lino  of  solid  dioloctrie  cables 


Federal  Telephone  and  Radio  Corporation 

)  C  \ _ 


SElfNIUM-INTfllN  DIVISION-100  KINOSIANO  ROAD,  CLinON,  NEW  JERSEY 
Ia  Cawdo:  Et«ctrk  Ctmuny,  IM.,  lUBHtrtAl,  Q. 

ExiMft  DisfribufBrt:  Stenilord  ll•ctric  C^rp.,  47  St.«  N.  Y« 


neu.Nutlev.N.J . aunitof 

IT&  T'SMtcridwida  resaarch  and 
6rii.r.^anng  organization.  J 


ELECTRONICS  — Ju/y,  195J 


/f> 


\ 


For 

JAN-T-27 
or 

MIL-T-27 
Requirements 


\ 


Our  2)  \eitrs'  experience  in 
transformer  manufacturing  is  your 
assurance  of  </ualit\. 

Our  highly  competent  engineering 
staff  and  modern  com  eyorized 
assembly  plant  prot  ide  efficient 
design  and  prompt  delivery  of 
hermeticall  y-sealed  transformers. 

\\  "e  suggest  that  "GTC"  is 
worthy  of  your  consideration 
when  you  require  transformers 
to  meet  military  specifications. 


\ 


PRIME  and  SUB-CONTRACTORS  are 
invited  to  write. 

Our  new,  self-contained  plant,  com¬ 
plete  with  metal-working  and  tool¬ 
making  facilities,  is  available. 

\ 


GENERAL  TRANSFORMER  COMPANY 

serving  industry  since  1926 

18240  Harwood  Avenue,  Homewood,  Illinois 
(Suburb  of  Chicogo) 


THE  ELECTRON  ART  (continued) 

in  ortler  to  minimize  the  develop¬ 
ment  of  leakajre  path.s  during  the 
operating  life  of  the  tube. 

For  vacuum  tube  applications, 
particular  characteristic.^  of  the 
spacer  material  are  of  special  sig¬ 
nificance.  A  compari.son  of  the  ther¬ 
mal  resistivities  of  mica  and  terra- 
tex  is  shown  in  Fig.  1.  From  the.se 
curves  it  can  be  seen  that  terratex 
has  approximately  the  same  ther¬ 
mal  resistivity  as  Brazilian  fair- 
stained  mica  and  is  somewhat 
superior  to  Indian  good-stained 
mica.  The  characteristics  are,  of 
course,  difficult  to  measure  accur¬ 
ately  due  to  the  variation  in  air 
spaces  in  the  mica  specimens.  An 
interesting  comparison  of  perform¬ 
ance  is  that  the  cathode  tempera¬ 
tures  are  about  the  same  for  tubes 
spaced  with  20-mil  terratex  or 
10-mil  mica. 

The  effects  of  temperature  upon 
the  insulation  resistance  of  mica 
and  terratex  are  essentially  the 
same  over  the  normal  temperature 
range  for  the  mica  and  terratex 
specimens.  Measurements  have 
been  made  of  power  factor  and 
dielectric  constant  to  50  megacycles. 
At  this  frequency  the  power  factor 
of  mica  and  terratex  are  about  the 
same,  and  the  dielectric  constant  is 
approximately  3.5  as  compared  to 
the  mica  constant  of  4.5  for  the 
specimens  measured. 

Figure  2  shows  an  operating  time 
comparison  between  the  tran.scon- 
ductance  of  type  12AT7  tubes 
spaced  with  micas  and  the  same 
type  tubes,  identically  processed, 
spaced  with  processed  and  plain 
terratex  spacers.  It  can  be  seen 
from  these  curves  that  the  results 
are  quite  comparable  and  .satisfac¬ 
tory.  Those  familiar  with  the  char¬ 
acteristics  of  the  type  12 ATT  prob¬ 
ably  realize  that  this  is  a  tube 
extremely  susceptible  to  modifica- 


FIG.  2 — Curvet  thow  deiirabla  charac- 
teritlict  oi  terratex  for  uie  in  vacuum 
tubes  that  will  encounter  vibration 
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BRIDGEPORT  BRASS  COMPANY 


Copper  Auot  Bulletin 


MILLS  IN  BRIDGEPORT,  CONN.  AND  INDIANAPOLIS,  IND.-IN  CANADA;  NORANDA  COPPER  AND  BRASS  LIMITED,  MONTREAL 


Continuous  Casting  of  Brass  at  Bridgeport  Brass  Co.,  Bridgeport.  Conn. 


Brass  Scrap  Situation  and  Its 
Effect  on  Brass  Production 


Copper  and  zinc,  essential  metals 
for  both  military  and  civilian  needs, 
have  been  in  short  supply  for  many 
months  and  the  situation  has  been 
growing  worse.  After  taking  care  of  the 
mounting  volume  of  DO  orders,  there 
is  not  enough  remaining  to  take  care  i 
of  civilian  needs  even  at  the  reduced 
allotment. 

As  far  as  we  can  learn,  there  has  ' 
not  been  a  sufficient  increase  in  the 
production  of  copper  and  zinc  to  sat¬ 
isfy  this  unprecedented  demand  and 
to  take  care  of  the  requirement  of  the 
government  stock  piling,  defense  and 
foreign  rearmament  programs. 

The  high  volume  of  production  of 
brass  mill  products  during  1950  and 
the  early  part  of  1951,  has  been  pos¬ 
sible  only  because  the  mills  have 
dipped  into  their  metal  inventories 
which  are  at  their  lowest  ebb  today. 

From  the  brass  mill  standpoint,  the 
short  supply  of  zinc  has  been  critical  1 


because  it  is  needed  for  alloying  with 
copper  to  produce  brass.  Zinc  acts  as  a 
means  of  stretching  the  available  sup¬ 
ply  of  copper  because  when  alloyed 
with  100  |X)unds  of  copper  it  can  re¬ 
sult  in  about  145  pounds  of  brass.  This 
increased  tonnage  will  serve  a  larger 
number  of  users. 

However,  to  augment  the  supply  of 
zinc  and  copper,  the  brass  mills  use 
clean  brass  scrap,  viz.,  clippings,  rod 
ends,  and  shavings  generated  during 
metal  goods  fabrication.  The  scrap  is 
added  to  the  melt  with  new  metal  and 
is  eventually  turned  into  new  mill 
products. 

It  has  always  been  the  custom  for 
the  brass  mills  to  buy  back  the  brass 
scrap  from  their  mill  products,  custom¬ 
ers  and  metal  dealers  at  definite  pub¬ 
lished  prices  which  reflect  the  prevail¬ 
ing  prices  of  new  copper  and  new 
zinc. 

Today,  because  of  the  voracious  de¬ 


mand  for  brass  scrap,  its  price  has 
been  raised  considerably  beyond  that 
of  virgin  metal.  As  a  result,  a  portion 
of  this  scrap,  which  would  ordinarily 
be  returned  to  the  brass  mills,  has  been 
diverted  to  other  channels. 

The  serious  shortage  of  copper  and 
zinc,  plus  the  insufficient  brass  scraps 
being  returned  to  the  mills  explains  in 
part  why  the  brass  mills  are  operating 
on  a  reduced  schedule  and  are  not  able 
to  fill  the  many  orders  which  have 
piled  up. 

Seme  Scrap  Diverted 

The  scrap  situation  can  be  improved 
if  metal  goods  manufacturers  will 
make  sure  that  all  their  scrap  is  re¬ 
turned  to  the  brass  mills.  Although 
most  manufacturers  make  it  a  practice 
to  do  so,  there  are  some  smaller  ones 
who  think  that  their  scrap  generation 
is  insufficient  to  count.  However,  when 
the  scrap  generation  of  all  small  manu¬ 
facturers  are  added  up,  the  total  be¬ 
comes  worthwhile. 

It  is  true  that  in  some  cases  brass 
scrap  can  fetch  higher  prices  than 
that  offered  by  the  brass  mills.  Un¬ 
fortunately,  if  this  scrap  does  not  find 
its  way  back  to  the  brass  mills,  the 
brass  mill  tonnage  is  reduced  and  all 
brass  users  suffer. 

Mew  Brass  Users  Can  Help 

Here  are  a  few  suggestions  which,  if 
followed  by  metal  goods  manufactur¬ 
ers,  would  help  the  scrap  situation 
considerably. 

1.  Store  all  scrap  in  clean  containers, 
keeping  it  separated  by  alloy  and 
properly  identified. 

2.  When  a  sufficient  quantity  has  been 
collected,  notify  the  brass  mill  for 
whom  it  is  intended.  Give  details  as 
to  weight,  alloy,  character  of  scrap. 
Ask  the  brass  mill  to  collect  it 
either  in  their  own  trucks  or  to  des¬ 
ignate  the  particular  scrap  dealer 
which  does  this  work  for  the  brass 
mill. 

3.  If  you  know  where  there  are  clip¬ 

pings  of  zinc  resulting  from  manu¬ 
facturers’  cups  or  stampings,  or 
scrap  copper  wire  or  other  forms  of 
good  clean  scrap  of  brass,  bronze  or 
copper  not  generated  by  brass 
goods  manufacturers,  please  notify 
your  supplier  of  brass  mill  prod¬ 
ucts.  (6867 j 


ELECTRONICS  — filly,  1951 


201 


L.  H.  TERPENING  COMPANY 

DESIGN  •  RESEARCH  •  PRODUCTION 
Microwave  T ransmission  Lines  ancJ  AssociatecJ  Components 
16  West  61st  St.  -  New  York  23,  N.  Y.  •  Circle  6-4760 


(continued) 


THE  ELECTRON  ART 


tions  of  any  type.  Consequently, 
.satisfactory  experience  with  this 
tube  represents  a  considerable 
achievement  as  far  as  utilization 
of  the  new  spacer  material  is 
concerned.  Another  interesting  re¬ 
sult  was  obtained  when  a  number 
of  terratex-spaced  and  mica-spaced 
6J5-GT  tubes  were  tested  on  a  vi¬ 
bration-life  test. 

Figure  3  shows  the  remarkable 
difference  in  the  vibration  output 
characteristics  of  the  two  lots  of 
tubes.  The  tubes  were  vibrated 
sinusoidally  at  25  cps  with  an 
acceleration  of  2i  g  and  were  read 
daily  for  a  total  vibration  time  of 
400  hours.  It  can  be  seen  that  the 
terratex-spaced  tubes  had  much 
lower  vibration  output  than  the 
mica-spaced  tubes  over  the  entire 


by  Terpening 

This  inLxcr  was  designed  by  the  Terpening  engineering 
staff  to  meet  a  performance  specification  for  low  loss  opera¬ 
tion  over  a  broad  segment  of  the  S  Band.  Local  oscillator 
input  and  adjustable  coupling  probe  are  on  the  left;  IF  out¬ 
put  at  right.  Important  element  is  the  cylindrical  structure 
attached  to  the  inner  co-ax  conductor  within  the  wave¬ 
guide  section.  This  Terpcning-developed  element  acts  as  a 
broad-banding  transformer  and  permits  high  efficiency 
operation  from  2700  to  above  3000  me.  VSVVR,  with  a  JAN- 
approved  crystal  connected  as  shown,  is  less  than  2.2/1  over 
the  entire  frequency  range. 

This  is  another  example  of  the  type  of  help  Terpening  is 
set  up  to  provide  prime  contractors  on  microwave  trans¬ 
mission  line  systems— from  design  through  production. 
Although  our  engineering  staff,  laboratories  and  fully 
equipped  shop  are  busy  with  government  contracts,  we  will 
be  happy  to  talk  with  you  about  your  needs  on  similar  work. 


fTERWATEX 


0  100  200  300  400  500 

VIBRATION  TIME  IN  HOURS 


FIG.  3 — Tub*!  employing  terratex  are 
leet  luscepHble  to  microphonics 


period  of  testing.  Another  particu¬ 
larly  interesting  characteristic  of 
the  material  is  the  high  surface 
roughness,  which  makes  for  good 
interelectrode  insulation.  Measure¬ 
ments  of  interelectrode  leakage 
were  made  over  a  life-test  period 
of  500  hours,  and  it  was  found  that 
the  terratex-spaced  tubes  were 
considerably  superior  to  the  mica¬ 
spaced  tubes  at  all  te.sting  intervals. 

From  this  brief  discussion  of  the 
material,  it  is  apparent  that  there 
are  several  advantages  associated 
with  the  use  of  terratex.  From  the 
standpoint  of  supply  and  fabrica¬ 
tion,  it  is  possible  to  obtain  strips 
or  sheets  of  terratex  of  uniform 
thickness  made  from  materials 
available  in  this  country.  Further, 
the  material  has  high  thermal  and 
surface  resistivities  and  exhibits 
certain  physical  properties  which 
make  it  appear  to  be  superior  to 
mica  in  some  cases. 

It  is  not  known  that  terratex 
can  be  applied  successfully  as  spacer 
material  for  all  tube  types,  nor  in 
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Flexible  TV  tools  of  Du  Pont  nylon  plastic 


TV  aligning  tools  molded  by  Tool 
Molding  Co.,  New  Haven,  Conn.,  for  JFD 
Manufacturing  Co.,  Inc.,  Brooklyn,  N.Y. 


PLASTICS 

Tliinft  for  living 

.  •  •  tfcrnvgfc  C^vmltfrir 


y'are  easy  to  handle . . . 
tough  .  . .  insulated  against 
high  voltage 


Aligning  the;  tuning  circuit  in  television  sets  is  a 
delicate  job.  It’s  precision  work  in  hard-to-reach 
places  within  the  set,  working  close  to  high-voltage 
equipment.  These  aligning  tools  made  with  nylon 
plastic  make  the  job  easier  and  safer. 

Because  of  the  flexibility  of  Du  Pont  nylon,  the 
tools  can  be  bent  to  reach  awkward  locations.  It’s 
tough  enough  to  withstand  the  abuse  that  such 
tools  get.  And  the  insulating  characteristics  of 
nylon  protect  service  men  from  shock  if  the  tools 
contact  parts  of  the  set  that  carry  high  voltage. 

There  are  many  uses  in  electronics  and  related 
fields  for  the  imique  combination  of  dielectric 
properties  and  toughness,  resiliency  and  heat- 
resistance  offered  by  Du  Pont  nylon.  Its  properties 
may  well  help  you  improve  yoiur  product. 

Demand  for  nylon  plastic  currently  exceeds 
supply.  However,  we  suggest  you  investigate  its 
properties  for  future  applications.  We  will  gladly 
discuss  the  availability  of  experimental  quantities 
for  development  work.  For  additional  information 
on  nylon  and  other  Du  Pont  plastics,  write : 

E.  I.  du  Pont  de  Nemours  B  Company  (Inc.) 

Polychemicals  DeparfmenI,  District  Offices: 

350  Fifth  Avenue,  New  York  1,  New  York 
7  S.  Dearborn  St.,  Chicago  3,  Illinois 

845  E.  60th  St.,  Los  Angeles  1,  California 
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its  present  development  stage  can 
it  be  used  without  decreasing  ex¬ 
haust  machine  production  rates  on 
certain  tube  types.  However,  upon 
the  basis  of  the  measurements 
which  have  been  made  on  the  ma¬ 
terial  and  upon  the  experience 
obtained  in  applying  the  processed 
terratex  to  vacuum  tubes,  it  is 
likely  that  terratex  could  be  ap¬ 
plied  to  some  types  of  tubes  imme¬ 
diately  that  its  several  advantages 
over  conventional  mica  spacers 
could  be  realized  without  sacrificing 
production  rates  or  tube  quality.  In 
order  to  evaluate  the  material  more 
fully  and  to  improve  it,  work  is 
being  continued  on  the  project  at 
the  G-E  Owensboro  Development 
Laboratory.  Terratex  processed  for 
use  in  vacuum  tube  application  is 
not  commercially  available  at  this 
time,  although  small  samples  for 
experimental  use  may  be  obtained 
through  the  Electronics  Depart¬ 
ment  of  the  General  Electric  Com¬ 
pany. 

This  article  is  based  on  a  paper 
presented  by  A.  P,  Haase  and  E.  B. 
Fehr  at  the  1951  IRE  Convention 
in  New  York. 


LS-8  SLUG  TUNED  COIL  FORM.  Features 
silver-plated  phosphor  bronze  clip  terminals 
which  cannot  loosen.  Height,  23  32".  Maxi¬ 
mum  diameter,  Mounts  in  "D”  punched 
hole  or  in  round  hole.  Coil  form  is  of  grade 
L-5  silicone  impregnated  ceramic.  Slug  is  pro¬ 
vided  with  a  spring  lock.  All  metallic  parts  except 
clips  are  cadmium  plated.  Supplied  complete 
with  slug  and  all  mounting  hardware. 


XI 986  CERAMIC  TERMINAL  BOARD. 

Grade  L-5  silicone  impregnated  ceramic. 
35/64"  O.A.  moimted  height  including 
terminals.  V/^"  length,  width. 

Assembly  has  8  C.T.C.  Type  X1558  ter¬ 
minals  in  2  rows  (4  per  row)  9/16"  apart, 
plxis  two  4-40  tapped  standofis  3/16" 
high  on  Yf!'  centers.  A  center  ground 
strap  is  provided  to  which  standoffs  are 
riveted  and  soldered  for  good  grounding 
at  R.F.  firequencies.  All  metal  parts  are 
non-ferrous,  heavily  plated. 


Distributed  Resistance 
Ignition  Cable 

For  many  years  it  has  been  the 
practice  to  suppress  radio  fre¬ 
quency  radiation  from  an  automo¬ 
bile  engine  by  the  addition  of 
resistance  in  series  with  the  high- 
voltage  ignition  circuit.  The  addi¬ 
tion  of  this  resistance  quickly 
damps  out  the  radio-frequency 
oscillations  set  up  by  the  discharge 
of  the  spark  plugs. 

The  most  conventional  form  of 
resistor  is  a  separate  unit  placed  in 
series  with  the  ignition  leads  either 
at  the  spark  plug  terminal  or  at  the 
point  where  the  high-voltage  coil 
wire  enters  the  center  tower  of  the 
distributor.  In  some  cases,  resist¬ 
ances  are  built  into  the  spark  plugs. 
While  each  car  presents  a  different 
problem  of  radio  suppression,  it  is 
usually  found  that  a  10,000-ohm  re¬ 
sistor  on  the  coil  to  distributor  lead 
is  all  that  is  necessary  to  suppress 
radio  interference  to  the  point 
where  ignition  noise  does  not  inter¬ 
fere  with  reception  in  the  car  radio. 

With  the  advent  of  f-m  and  tele- 


XI 990  CERAMIC  FEED-THROUGH 
INSULATOR.  Grade  L-5  silicone  impregnated 
ceramic.  O.A.  length  including  through  ter¬ 
minal.  Yi'  hex  bushing  threaded  for  Y,"  bole 
mounting.  Voltage  breakdown  4800  volts  R.M.S. 
@  60  cycles  AC. 


SPECIAL  CONSULTING  SERVICE 

A  staff  of  thoroughly  experienced  C.T.C.  compo¬ 
nent  engineers  is  at  your  service  . .  at  no  cost  to  you  A 
...  to  help  you  secure  exactly  the  right  components  jY 
for  your  requirements.  They  will  de8ig[n  special  units  I  I 
for  you  when  standard  parts  are  not  suitable,  working  \V 
closely  with  you  for  economical,  satisfactory  results. 

Feel  free  to  call  upon  the  C.T.C.  Consulting  Service 
at  any  time.  Just  write  direct  to  Cambridge  Ther¬ 
mionic  Corporation,  437  Concord  Avenue,  Cambridge 
38,  Massachusetts. 


^anteed  components 


custom  or  standi 
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A  SPEER  CARBON  COMPANY  SUBSIDIARY 


we’ll  reolize  your  visions 
of  design 


if  electronic  components,  such  as  molded  coils  are  your  problem 


Other  electronic  components  also 
built  in  quantity 
to  your  most  exacting  specifications 
for  stability  in  service 


DU  BOIS,  PCNNSYIVANIA 

(ompltti  your  Grcuitt  with  Kidsten,  (oil  Form  ond  Iron  Cores  by  Spoor  Resistor  (orp.,  St.  Morys,  Ro.  onothor  SREEI CAIMN  CO.  subsMiory 
ELECTRONICS -July.  1951 


THE  ELECTRON  ART 


(continued) 


“Service  Engineered”  Test  Equipment 
IN  CANADA:  THE  CANADIAN  MARCONI  CO. 


vision,  the  interference  from  auto¬ 
mobile  engines  became  more  seri¬ 
ous.  Most  cars,  even  those 
suppressed  for  ordinary  radio,  con¬ 
stitute  a  public  nuisance  and  inter¬ 
fere  with  reception  when  operated 
in  close  proximity  to  tv  sets. 

It  has  been  found  by  engineers  at 
the  Packard  Electric  Division  of 
General  Motor  Corporation  that  the 
use  of  suppressor  ignition  cable 
having  a  distributed  resistance  of 
approximately  5,000  ohms  per  foot 
completely  eliminates  this  objec¬ 
tionable  interference.  The  con¬ 
ductor  of  this  cable  consists  of 
multiple  threads  of  high-strength 
materials,  such  as  linen  and  rayon, 
enclosed  in  a  rayon  braid.  The  de¬ 
sired  conductivity  is  imparted  to 
this  structure  by  impregnation  with 
graphite  solutions  and  treatment 
with  special  conducting  coatings  so 


Vertical  SontlHvily 
.01  •  RMS  v.p.l. 


$tobl«  Bond  Width 
Thru  4.5  Me 


This  is  a  high-quality,  laboratory-grade  5"  Oscilloscope  that  provides 
the  “dual  service"  of  both  high  sensitivity  and  wide  bond  width. 

specifications 

irtical  Amplifier — Video-type  frequency  voltages  of  signal  applied  to  vertical 
ompensation  provides  flat  response  '  input. 

■ithin  1.5  db  from  20  cycles  thru  4.5  Me,  Verticol  Pelorlty  Revertal  —  For  reversing  po- 

ropping  smoothly  to  a  still  useful  value  lority  of  voltage  being  checked  or  for 

t  6  Me.  choosing  either  positive  or  negative 

rniltlvlty  RoniM — With  a  bond  width  of  20  sync,  voltages. 

ycles  thru  100  Kc,  the  sensitivity  ranges  Rtturn  Tract  Hanking — Electronic  blanking 

ire  .018,  18,  1  8  RMS  volts-per-inch.  The  provides  clear,  sharp  trace  to  prevent 

ride  band  position  20  cycles  thru  4.5  Me  confusion  in  waveform  analysis, 

as  sensitivity  ranges  of  .25,  2.5.  25  RMS  lynchrtnlilng  Input  Control— To  choose 

olts-per-inch  among  INTERNAL,  EXTERNAL,  60  CY- 

orlxontal  AmplHior — Push-pull  with  sens!-  i 

vity  of  55  RMS  volts-per-inch.  '"'•"’“r  *^«''«>»«"-60  cycle  interna  or 

'  .  ^  ..  1  1  c  1.  provision  for  external  voltage  for  inten- 

|put  Imp^ancoi-Vertical.  1.5  megohms  gj,  modulation  uses, 
hunted  by  20  mmfd.  Direct  to  plates.  Fomuroc-Rernovable  calibration 

.alanced  6  rnegohms  shunted  by  11  screen- Accessory  Model  CR-P  Demod- 

imfd.  Horizontal:  1.1  megohms.  for  Signal  Tracing-All- 

Inoar  Swoop  Otclllator— Saw  l^lh  wave,  steel,  gray  Ham-R-Tex  cabinet.  Total  net 

0  cycles  to  50  Kc  in  5  steps.  60  cycle  sine  weight  only  26  pounds.  Same  height  as 

rave  also  available,  as  well  as  provision  other  Jackson  TV  instruments:  13"  H  x 

Dr  using  external  sweep.  lO'/o"  W  x  IS'/g"  D- 

.put  Voltogo  Calibration — Provides  a  stand-  Prkot:  Model  CRO-2,  Users'  Net  $197.50. 
ird  voltage  against  which  to  measure  Model  CR-P  Probe.  Users'  Net  $9.95. 


DUtiibutad-reoUtance  cabin  uaod  In  con- 
Docting  automobile  spark  plugs  reducos 
i-m  and  tolevision  inlarforanca 


that  cable  insulation  will  properly 
adhere  to  the  conductor. 

Special  techniques  are  employed 
in  attaching  terminals  to  this  high 
resistance  conductor.  It  has  been 
found  that  a  piece  of  metal  wire 
approximately  i  in.  long  must  be 
inserted  in  the  end  of  the  conductor 
in  order  to  provide  a  well-distrib¬ 
uted  area  of  contact  with  the  fabric 
conductor,  as  shown  in  the  accom¬ 
panying  diagram.  An  extension  of 
this  metal  pin  is  carried  across  the 
end  of  the  cable  and  is  firmly  con¬ 
tacted  by  a  conventional  terminal. 

Extensive  field  and  laboratory  en¬ 
durance  tests  indicate  that  this 
method  of  connection  will  stand  up 
satisfactorily  under  even  the  most 
rigorous  service  conditions. 

Tests  showed  the  high-resistance 
cable  and  the  standard  neoprene 
ignition  cable  tested  equivalent  on 
all  tests  except  the  voltage  break¬ 
down  on  the  new  cable  is  approxi¬ 
mately  5  kv  leas  than  standard 


4SS  Audit  Ofcilltftr 

SInv'Wav*  20  cycltt  to 

a  200.000  cycl«*.  Lena  than 
sat  harmonic  dUtortlon  be- 
tween  30  cycles  and  IS.OOO 
cycles.  Frequency  calibra¬ 
tion  accurate  within  3  at  or 
1  cycle.  Hum  level  down 
more  than  00  db  of  maxi¬ 
mum  $»ower  output.  Output 
impedances  of  lO.  3SO. 
soo.  soon  ohms  or  Ml  Z  re¬ 
sistive  output. 


p.  video  Modu- 
external  aource 


bars  for  linearity  checki 


Set  yttr  tItcfrMtics  disfribvttr  for  more  inftmittitt,  tr  vrritt 
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Capacitor  at  laft  Is  tho  now  Gonarol  EUctrIc  8  muf  100-volt  unit — 
Identical  in  size  and  weight  with  the  older  4  muf  capacitor  ot  right. 


In  Regular  Production.  Units  of  3,  8  and  10  muf  in 
Case  Style  53  and  4  muf  in  Case  Style  61  are  in  regular 
produaion.  Other  ratings  can  be  built  in  mass- 
production  quantities. 

These  capacitors  meet  all  requirements  of  "F’ 
characteristics  of  JAN-C-25  for  100-volt  d-c  units. 
For  applications  where  an  expected  life  of  lOOO  hours 
at  40  C  is  satisfactory,  rating  can  be  increased  to  1 50 
volts.  For  ambients  above  40  C,  units  should  be 
derated  in  accordance  with  JAN-C-25  Specifications. 
There  is  negligible  change  in  capacitance  from  —  40  C 
to  105  C — and  units  will  give  full  life  at  temperatures 
as  low  as  -|-  5  5  C. 

If  you  havo  applications  involving  reasonable  quan¬ 
tities,  get  in  touch  with  us.  Your  letter,  addressed  to 
Capacitor  Sales  Division,  42 — 304,  General  Electric 
Company,  Pittsheld,  Mass,  will  receive  prompt 
attention. 

General  Electric  Company,  Schenectady  5,  N.  Y. 


New  General  Electric  line  of  100-volt  d-c  capac¬ 
itors  marks  another  important  step  in  reducing 
size  and  weight  of  eledronic  equipment. 

Here  is  another  outstanding  G-E  capacitor  develop¬ 
ment — thinner  paper,  thinner  foil,  so  that  double  or 
triple  the  capacitance  can  be  designed  into  a  cubic 
inch. 

These  new  capacitors  are  comparable  in  all  ways 
with  previously  offered  paper  dielectric  units,  are 
equally  dependable,  and  in  addition  are  smaller  in 
size  and  lighter  in  weight.  They  will  not  introduce 
noises  into  the  system.  They  will  satisfactorily  pass 
signal  voltages  approaching  zero.  Their  insulation 
resistance  values  remain  high  after  long  periods  of 
service.  While  primarily  intended  for  d-c  applications 
with  allowable  ripple  voltages  in  accordance  with 
JAN-C-25,  they  will  withstand  occasional  discharges, 
and  can  be  used  in  low-voltage  a-c  circuits. 
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GENERAL 
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METAL  POWDERS 

for  the 

ELECTRONICS  INDUSTRY 


PLASTIC  METALS,  with  17  years  of  experience  in  the 
production  of  metal  powders,  has  pioneered  in  the  de¬ 
velopment  of  special  property  powders  for  a  wide  variety 
of  applications  in  the  field  of  electronics.  Among  these 
applications  are: 

•  Permanent  magnets 

•  Permeability  tuning  cores 

•  Fly-back  transformer  cores 

•  Cathode-ray  tube  deflection  yokes 

•  Radar  and  sonar  items 

•  Silicon  steel  lamination  substitutes 

In  addition  to  the  development  of  powders  having 
specified  magnetic,  or  electrical  characteristics,  PLASTIC 
METALS  offers  iron  and  nickel  powders  which  are  being 
used  by  the  electronics  -field  in  the  form  of  parts  made  by 
powder  metallurgical  methods.  The  present  shortages  of 
steel,  nickel,  aluminum,  zinc,  etc.  which  aggravate  the 
problems  of  production,  or  procurement  of  such  things  as 
castings,  forgings  and  die-castings,  make  it  important  that 
you  investigate  the  possibilities  of  powder  metallurgy  for: 

1 .  Conservation  of  critical  metals 

2.  Reduction  of  manufacturing  costs 

3.  Improvement  In  product  quality 

4.  Attainment  of  greater  output 

PLASTIC  METALS  invites  you  to  submit  your  problems 
that  might  involve  iron,  nickel,  manganese,  silicon  or 
magnetic  iron  oxide  powders.  Our  Research  Staff  and 
17  years  of  experience  are  at  your  disposal. 

For  more  detailed  injormation,  write  to 


®  PLASTIC  METALS 

DIVISION  OF  THE  NATIONAL  RADIATOR  COMPANY 
JOHNSTOWN.  PENNSYLVANIA 


THE  ELECTRON  ART  (continMd) 

cable,  also  the  capacitance  is  5  nfif 
per  foot  greater.  The  high  resist¬ 
ance  cable  is  satisfactory  for  auto¬ 
motive  ignition. 


Lugarithiiiie  Counting 
Rate  Meter 

By  W.  F.  Goodyear 

Tracerlab,  Inc. 

Boston,  Massachusetts 

Counting  rate  meters  in  conjunc¬ 
tion  with  chart  records  have  found 
wide  application  in  laboratories 
where  measurements  of  radioactiv¬ 
ity  are  being  conducted.  They 
possess  distinct  advantages  over 
scaling  type  instruments  in  that 
counting  rate  can  be  observed  di¬ 
rectly  without  computations  and 
that  with  a  time  record  inconsist- 
!  encies  in  statistical  variations  can 
be  instantly  spotted  and  either 
’  accounted  for  or  disregarded. 

I  If  the  rate-meter  response  can 
'  be  made  logarithmic,  its  utility  can 
;  be  further  extended.  As  an  unat¬ 
tended  monitoring  device  it  is  ideal 
for  measuring  wide  variations  in 
rate  with  precisions  that  are  unat¬ 
tainable  in  a  linear  instrument 
without  range  switching. 

Figure  1  shows  the  front  panel 
of  such  an  instrument  designed 
with  the  logarithmic  response  in 
the  circuit  itself,  permitting  the 
use  of  conventional  panel  meters 
and  external  linear  recorders.  The 
logarithmic  element  is  a  thermal 
diode  operating  under  retarding 
plate  conditions.  The  operation  of 
such  tubes  has  been  described  else- 
where,’’“  and  where  the  leakage 
resistance  can  be  made  sufficiently 
large,  they  maintain  their  logarith¬ 
mic  response  over  extremely  wide 
ranges  of  plate  current. 

In  this  circuit,  intended  to  oper¬ 
ate  from  the  a-c  line,  heater-to- 


FIG.  1 — Front  vlow  oi  logarithmic  count- 
inq  rate  meter 
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How  do  you  put  PRECISION 
into  a  potentiometer?. . . 

...  At  Fairchild  we  do  it  by  careful  design  plus  scrupulous  attention  to  every  phase 
of  manufacture  from  the  selection  of  raw  materials  to  the  precision  machining  of 
all  mechanical  components.  Every  mechanical  part  that  affects  the  potentiometer’s 
accuracy  is  made  in  our  own  plant.  The  result?  Let’s  find  out  by  examining  one 
of  our  new  746  units  for  precision. 


PRECISION  in  the  shaft,  xhe  shaft  is  cen¬ 
terless-ground  from  stainless  steel  to  a  tolerance  of 
+  .0000,  —.0002  in.  which,  together  with  the  preci¬ 
sion-bored  bearings,  results  in  radial  shaft  play  of 
less  than  .0009  in.  These  accuracies  are  essential  to 
the  utilization  of  the  full  precision  of  the  windings 
and  associated  gearing. 


PRECISION  in  the  mounting  plate,  ah 

critical  surfaces  of  the  mounting  plate  are  accurately 
machined  at  one  setting  to  insure  a  shaft-to-mount¬ 
ing  surface  squareness  within  .001  ia/inch  and  con¬ 
centricity  of  shaft  to  pilot  bushing  within  .001  in. 
FIR.  Such  precision  is  essential  in  order  to  eliminate 
backlash  or  binding  in  the  precision  gearing  used 
to  drive  these  potentiometers. 


PRECISION  in  the  housing.  Precision- 

machined  out  of  solid  aluminum  bar  stock,  every 
housing  is  perfectly  cylindrical— nad  suys  that  way 
—resulting  in  better  accuracy  of  potentiometer  out¬ 
put  This  construction  also  results  in  perfect  fit  and 
alignment  between  housings  to  permit  ganging  of 
up  to  20  units  on  a  single  shaft  without  any  eccen¬ 
tricity  of  the  center  cups  even  though  only  two  bear¬ 
ings  are  used  for  the  entire  gang. 

PRECISION  In  the  windings.  The  windings 

of  all  Fairchild  precision  potentiometers  are  cus¬ 
tom-made  by  an  exclusive  technique  on  machines 
designed  and  built  by  Fairchild  expressly  for  the 
purpose.  Guaranteed  accuracy  of  linear  windings  in 
this  potentiometer  is  0.5%;  non-linear,  1.0%.  High¬ 
er  accuracies  available  in  other  types.  Guaranteed 
service  life— 1,000,000  cycles. 


Do  your  requirements  call  for  this  kind  of  pre¬ 
cision?  If  you  have  a  special  prcblem,  Fairchild 
Potentiometer  Sample  Laboratory  engineers  gre 
always  available  to  help  you.  For  complete  data, 
write,  stating  your  requirements,  to  Fairehild 
Camera  and  Instrument  Corporation,  88-06  Van 
VC'yck  Boulevard,  Jamaica  /,  S.  Y.  Dept.  140-I7A. 
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THE  ELECTRON  ART  (continued) 

cathode  leakage  was  largely  the 
limiting  factor  at  the  lowest  cur¬ 
rent  ranges.  The  results  of  a  small 
portion  of  a  group  of  unselected 
6AL5  diodes  operated  in  this  fash¬ 
ion  are  shown  in  Fig.  2.  The  curves 
are  displaced  horizontally  for  clar¬ 
ity  in  showing  consistency  of  slope. 
If  not  displaced,  all  of  the  curves 
would  very  closely  coincide  with 
each  other  giving  a  resultant  slope 
of  about  200  millivolts  per  decade 
of  current. 

At  lO  *  amperes,  the  leakage  re¬ 
sistance  is  just  becoming  appreci¬ 
able.  Actually  the  tubes  were 
measured  down  to  10  “  amperes  at 
which  point  the  leakage  is  up  to  100 
percent  of  the  signal  current.  As 
shown  in  Fig.  4,  the  logarithmic 
diode  Fu  is  operated  with  its 
cathode  at  +105  volts,  which,  with 
a  10  ”  ampere  limit  on  leakage,  re¬ 
quires  a  resistance  of  at  least  10  “ 
ohms  to  ground.  Since  heater-to- 
cathode  leakage  is  far  in  excess  of 
this  figure,  a  special  heater  trans¬ 
former  was  constructed  in  which 
the  secondary  was  wound  separ¬ 
ately  and  wrapped  with  Teflon  tape 
before  assembly  to  ensure  a  high 
d-c  resistance. 

At  10  *  amperes,  five  of  the  six 
diodes  shown  in  Fig.  2  have  a  de¬ 
parture  from  the  ideal  slope  of  less 
than  25  percent.  Assuming  that 
the  departure  is  a  linear  error  at 
both  the  high  and  low  current 
limits,  it  may  be  predicted  that 
these  errors  will  be  less  than  2.5 
percent  for  the  current  range  of 


FI3.  2 — Rasulli  oi  unall  sampU  oi  ran¬ 
dom  SALS  diodot.  Curroi  aro  diaplacod 
horiiontallf  lot  clarity 


Expanded  Facilities . .  ■  more  s^pace,  et^uip- 

nient  and  trainee!  ro-workers  help  to  meet 
growing  demand. 


Inspection  and  Gaging  .  .  .  equipment  for 
cheeking  "F.”  dimensions  of  Disc  Cathodes. 


•  Electronics  manufacturers  find  it 
pays  to  be  a  customer  of  Superior. 
They  receive  good  service,  (juality 
products  and  the  benefits  of 
Superior’s  methods  and  metals 
research  that  constantly  improves 
upon  already  good  products. 

An  example  is  the  new,  improved 
Disc  Cathode.  Investigation  proved 
that  a  slight  flaring  of  the  open  end 
minimized  the  danger  of  heater 
cathode  "shorts”  caused  by  scrap¬ 
ing  of  the  heater  wire  coating  dur¬ 
ing  insertion,  while  speeding  the 
operation. 

This  feature  added  to  an  already 
excellent  cathode,  resulted  in  a 


riart  that  does  a  better  job  at  a 
ower  cost. 

The  Disc  Cathode  is  only  one  of 
the  hundreds  of  products  which 
Superior  supplies  .  .  .  hut  the  same 
program  of  product  improvement 
is  applied  to  all  of  them.  That’s  w  hy 
most  manufacturers  in  the  elec¬ 
tronics  field  are  already  friends  and 
customers.  If  you  are  one  of  the 
exceptions,  it  will  pay  you  to  find 
out  more  about  Superior  and 
Superior  products.  Forinformation, 
consultation  about  production 
problems,  design  help  or  research 
assistance,  write  today  to  Sup«-rior 
Tube  Company,  2500  Germantown 
Ave.,  Norristown,  Pennsylvania. 


52,600  Seamless  Nickel' Cathodes,  compared 

umler  a  lens  with  an  ordinary  pin. 


SEAMLESS  ...7  The  finest  tubes  Or  LOCKSEAM*  . . .  ?  Pr.«luce.l  di- 

that  can  be  made.  ^StamWd  produc-  re<'tly  from  thin  nickel  allov  strip  stork, 

with  wall  thicknesses  of  .0015"  to  D.I).  in  standard  len"th 

.005".  athodes  with  larger  diameters  *2  mm.  Rot  nd.  ^  ^ 

and  heavier  walls  will  be  produced  to  rectangular  or  oval,  cut  to  specified  Cnnh  aatrfiini  f  PIT”  mna  rifj  liy  ft  f*^"  Of*  ' 

customer  specification.  lengths,  beaded  or  plain.  ^ 

^MM.  iMid«r  U.S.  ^ofs.~$vp«nor  Tub*  Company  •  ifocfronic  ProSuctt  for  onporf  through  Drivor-Harrit  Comp<my,  Harriton,  Now  Jor$oy  •  Horrjfon  6*4900 


ELECTRONICS  — Ju/r,  Y95I 


(continued) 


THE  ELECTRON  ART 


DO  VOU  DEED  j 

New  and  Different 


10  '  to  lO'*  amperes.  Subsequent 
tests  have  verified  this  and  later 
tests  on  the  Raytheon  CK5829  sub¬ 
miniature  equivalent  of  the  6AL5 
have  indicated  this  type  is  even 
more  consistent  and  more  linear 
at  the  higher  currents,  permitting 
errors  of  less  than  1  percent  for  the 
range  just  mentioned. 

With  this  accuracy  over  three 
decades,  a  Brown  type  potentio¬ 
meter  recorder  with  its  wide  chart 
was  selected  to  enable  an  operator 
to  utilize  fully  the  inherent  instru¬ 
ment  accuracy.  For  the  same 
reason  a  panel  meter  with  a  270- 
degree  movement  was  selected  for 
operation  in  the  absence  of  a 
recorder. 

The  counting  rate  range  was 
chosen  to  be  from  1  count  per 
second  to  1,000  counts  per  second 
for  the  three  most  useful  decades 
of  operation.  Conversion  of  count¬ 
ing  rate  to  average  diode  current 
was  accomplished  in  a  circuit  shown 
simplified  in  Fig.  3. 

The  switch  is  closed  for  a  fixed 
duration  t  for  each  individual  im¬ 
pulse.  A  large  capacitor  shunts  the 
diode  to  keep  its  average  voltage 
from  changing  to  any  extent  dur¬ 
ing  individual  impulses  so  that  on  a 
peak,  current  E/R  flows  for  each  in¬ 
put  signal  if  E  is  much  larger  than 
the  diode  voltage.  From  this  the 
average  current  can  be  readily  cal¬ 
culated. 

The  diode  response  has  been 
given  as 


If  you  are  planning  to  manufacture 
new  products  for  the  defense  effort, 
we  would  like  to  help  you  with  your 
spring,  coil  or  wireform  problems. 

Designing  new  and  different  springs 
to  meet  specific  requirements  is  our 
specialty  and  we  are  geared  to  do  the 
job  quickly  and  economically.  We 
have  experienced  design  and  engi¬ 
neering  personnel,  extensive  modern 
facilities,  unique  manufacturing 
methods  and  skilled  production 
workers  that  permit  us  to  provide 
unusual  assistance  in  helping  you  get 
the  right  springs  for  the  job. 

Why  not  take  advantage  of  the  assist¬ 
ance  our  experienced  spring  engi¬ 
neers  can  give  you?  Call  or  write 
without  obligation. 


where  K  is  Boltzmann’s  constant, 
e  is  the  electronic  charge,  and  T  is 
the  cathode  temperature  in  de- 


V-o  legl^b 


LEWIS  SPRING  &  MANUFACTURING  CO. 

2656  West  North  Avenue,  Chicago  47,  III. 


SPRINCS 


riG.  3 — Baiic  circuit  lor  couTortinq 
counting  rota  to  avaraga  dioda  currant 


July,  1951  — ELECTRONICS 


ELECTRONIC  RESEARCH  AND  DEVELOPMENT 

Long  before  the  present  rearmament  program,  our 
Electronics  Division  was  engaged  in  research,  develop¬ 
ment,  and  production  for  the  United  States  and  foreign 
governments.  Air  Associates  is  established  as  a  major 
supplier  of:  LF,  VHF  and  UHF  communication  and  navi¬ 
gation  systems,  landing  systems,  firing-error  indicator 
systems,  echo-ranging  systems  (including  sonar),  and 
special  miniaturized  electronic  devices.  Whether  your 
requirements  are  immediate  or  for  the  future,  our  diver¬ 
sified  experience  can  help  in  solving  airborne,  marine 
and  ground  electronic  problems.  Your  inquiry  to  Teterboro 
will  receive  prompt  reply. 


IMCOUPOtATiD 
TETERIORO,  NEW  JERSEY 
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DIRECTIONAL  ANTENNAS 

Workshop  directional  (and  bi-directional)  antennas  are  designed  ex¬ 
pressly  for  point-to-point  communications,  particularly  —  railway,  high¬ 
way  patrol,  public  safety,  police,  utility,  pipe  lines,  forestry,  and  other 
similar  uses.  Their  high  gain  and  sharp  directivity  provide  strong,  clear 
reception  and  long-range  coverage  at  minimum  cost.  Rugged,  heavy- 
gauge  aluminum  elements  and  enameled  steel  supports  guarantee  long, 
dependable  service  with  no  maintenance  expense.  Installation  is  very 
simple,  requiring  only  on  iron  pipe  mast  and  cable.  Ten  different  models 
are  available,  one  for  each  operating  band. 

GAIN  —  Conservatively  rated  at  7.6  db.  over  a '/i-wave  dipole;  15.2 
db.  for  system  when  used  in  pairs  —  one  at 
each  end  of  circuit 

RUGGED  CONSTRUCTION  —  Withstands  steady  65  mph 
wind  with  ’/i"  radial  ice;  85-90  mph  without 
ice  with  adequate  safety  factor 
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i  FIG.  4 — Compute  schomotic  oi  loqaiith- 
mic  counting  rote  motor 


trrees  Kelvin.  Differentiating, 


(2) 


which  for  conventionally  operated 
oxide  coated  cathodes  becomes 


simply 

di  i 


This  is  recognizable  as  the  dynamic 
resistance  of  the  diode  and  indi¬ 
cates  that  the  resistance  will  vary 
inversely  with  counting  rate. 

This  resistance  in  parallel  with 
the  tank  capacitor  forms  the  cir¬ 
cuit  time  constant 


cotions  —  omnidii 

Tanbolic  Antennas 


cab,  and  private  fieet 
communicationt. 

IV.  FM  and  Amateur 


</2-P0WER  angles  —  64°  Horizontal,  68°  Vertical 
FRONT-TO-BACK  RATIO  —  20  db.,  measured 
VSWR  —  Less  than  1.5:1 


IMPEDANCE  —  52  ohms 

VERTICAL  POLARIZATION  --  Horizontal  on  request 
MOUNTING  —  1)4"  standard  threaded  pipe 


ENGINEERING  and  CONTRACT  SERVICE.  The 
WORKSHOP  handles  scores  of  special  govern¬ 
ment  and  commercial  antenna  problems  every 
year  from  design  through  production.  If  your 
product  or  service  requires  high-frequency 
antennas  —  research,  design,  or  production  — 
get  in  touch  with  the  WORKSHOP.  Write, 
or  phone  Needham  3-0005.  No  obligation. 


The  WORKSHOP  ASSOCIATES,  Inc. 

Specialists  in  High  Frequency  Antennas 

I  135  Crtsctnl  Read,  Nodhpm  HdfliU  f 4,  MassechwiRlt* 


Unlike  a  conventional  ratemeter, 
the  time  constant  is  not  fixed  but 
varies  with  counting  rate.  Since 
the  fractional  error  in  counting  rate 
at  any  given  instant  is 


E  =  0  67 


_ 1 _ 

V2n'RC' 


(4) 


where  n  is  the  number  of  pulses  in 
the  time  RC,  the  fractional  error 
I  in  this  type  of  circuit  tends  to  re¬ 
main  constant  for  a  wide  range  of 
I  actual  counting  rates.  ALso,  be- 
’  cause  of  the  progressive  resistance 
change  this  logarithmic  circuit  will 
respond  more  quickly  to  large 
changes  in  counting  rate  and  reach 
I  equilibrium  faster  than  a  linear 
I  circuit  with  the  same  time  constant 
;  for  the  initial  rates. 

Figure  4  shows  the  voltmeter 
and  charging  circuits  designed  for 
!  this  circuit.  The  6BN6  (F,)  is  used 
;  as  the  switching  device  in  series 
I  with  the  current  limiting  resistor 
■  and  the  diode.  Stringent  demands 
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CORPORATION 


iMimrs  9f 
HKtrfcflf  lasgiBtkf 
Ttkkg  md  SI$$viH§ 


Moisture  and  Fungus-Resistant  —  has  excel¬ 
lent  resistance  to  moisture  and  fungus. 

Fire-Resistant  —  (lame  resistant  and  self-ex¬ 
tinguishing. 

Abrasion-Resistant  — pliable  and  non-fraying. 

DiEi  EtmticAULY  Strong  —  average  readings  up 
to  7,000  volts. 

Available  in  various  NEMA  colors  in  several 
types  and  grades  of  tubing  and  sleeving  —  lead 
wire  and  tying  cord,  too. 


vARFiEx  Scu^  nnc. 

308  N.  Jay  St.,  Rome,  N.  Y. 


from  sea  level  to  substratosphere  .  .  . 


VARGLAS  SILICONE 


Electrical  Insulating  Tubing  and  Sleeving 


WITHSTANDS  TEMPERATURES  FROM  500°  TO  -85°F 


Varglas  Silicone  is  a  high  dielectric,  dimen¬ 
sionally  stable  insulating  material  developed 
by  Varllex  during  World  War  II  to  assure  de¬ 
pendable  performance  in  the  drastic  tempera¬ 
tures  aircraft  might  encounter  from  sea  level 
to  substratosphere.  Today,  Varglas  Silicone 


serves  industry  in  many  of  the  tough  insulating 
jobs  that  defeat  ordinary  insulators.  A  combin¬ 
ation  of  Varglas  (continuous  filament  Fiber- 
glas)  and  Silicorie  High  Temperature  Resin, 
Varglas  Silicone  is  the  first  and  only  Class  H 
insulation  with  these  features; 


Ekficient  at  500°  F.  —  flexible  at  —  85°F. 
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CATAUOG  T-51 

contains  compiei 

•  flexiWe  shaft  o 

•  Points,  wheeis, 

-  <.ondard  fle*iW« 


boits,  gyp*'*'" 
biowpip* 
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DENTAL  MFG.  CO. 


DEPT.  E,  10  EAST  40»h  ST. 
NEW  YORK  16,  N.  Y. 


WESTERN  DISTRICT  OFFICE:  Timet  Bldo..  Long  Beach,  Colif 


I  THE  ELECTRON  ART  (continued) 

I  are  placed  on  this  switching  tube. 

I  During  conduction,  the  tube  must 
[  pass  peak  currents  of  about  10  * 
i  amperes,  yet  between  conducting 
intervals  its  plate  current  due  to 
i  all  causes  including  leakage  must 
be  less  than  10  “  amperes  to  per¬ 
mit  1  percent  accuracy  at  10'*  amp 
diode  current.  Many  tube  types 
j  were  tested  for  this  application 
I  with  the  final  selection  being  the 
recently  announced  beam  type 
6BN6  designed  as  an  f-m  discrimi¬ 
nator-limiter.  The  full  conduction 
current  is  relatively  independent 
of  control  pulse  amplitude  and  its 
leakage  current  is  considerably  bet¬ 
ter  than  the  10'“  amperes  required. 
In  fact  this  tube’s  performance  un- 
I  der  these  somewhat  unique  condi- 
I  tions  is  far  superior  and  far  more 
;  consistent  than  with  any  other  con- 
I  ventional  type  tested. 

i  Voltmeter  Circuit 

I 

]  The  voltmeter  circuit  is  of  the 
j  feedback  amplifier  type  consisting 
i  of  r„  r,  and  I’b.  The  grid  of  V”, 

I  sees  the  sum  of  the  diode  voltage, 

I  applied  through  F,,  in  series  with 
the  feedback  voltage  developed 
across  the  sensitivity  control  and 
milliammeter.  As  a  result  the  volt¬ 
age  from  the  cathode  of  the  loga- 
rthmic  diode  to  ground  is  main¬ 
tained  nearly  constant  and  since  the 
feedback  voltage  must  nearly  equal 
the  signal  voltage,  the  current  re¬ 
quired  to  supply  the  feedback  volt¬ 
age  depends  on  the  amount  of  re¬ 
sistance  in  the  sensitivity  control. 
An  external  recording  milliammeter 
can  be  also  connected  in  the  feed¬ 
back  loop  since  current  is  supplied, 
or  a  jKitentiometer  type  recorder 
can  read  the  feedback  voltage. 

Tube  V,  is  an  electrometer-type 
tube  with  its  d-c  heater  operated 
from  the  regulated  K  supply  volt¬ 
age.  The  zero  control  is  in  the 
heater  circuit  and  operates  by 
changing  the  relative  grid  bias. 
TubeF,,  is  the  unused  section  of 
the  logarithmic  diode  and  is  con¬ 
nected  to  help  buck  out  the  effects 
of  line  voltage  changes  on  V^. 

Despite  this  latter  precaution, 
for  low  long-term  drifts,  it  is  also 
necessary  to  regulate  the  line  volt¬ 
age  supply  to  the  instrument.  Like¬ 
wise,  H  supply  regulation  is  essen¬ 
tial. 

Calibration  of  this  type  instru- 


- - 
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SPECTRUM 

ANALYZER 


Polorod's  Model  LSA  Spectrum  Analyzer  is  the  result  of  years  of 
research  and  development.  It  provides  a  simple  and  direct  means 
of  rapid  and  accurate  measurement  and  spectral  display ,of  an 
r.f.  signal. 


C-  S3 


Raytheon  Voltage  Stabilizers,  Trans¬ 
formers  and  other  Magnetic  Components  are  noted  for 
reliability  in  the  most  exacting  military  service.  As  a 
leading  manufaaurer  for  20  years,  Raytheon  has  de¬ 
veloped  engineering  and  produaion  facilities  which 
enable  it  to  produce  highest  quality  components  to  meet 
the  most  rigid  MIL  requirements.  Write  for  complete 
information.  , 


Precision  built  to  provide 
maximum  voltage  stabiliza¬ 
tion  with  minimum  variation 
in  output  voltage.  An  essential 
component  for  all  electronic 
or  elearical  equipment  re¬ 
quiring  constant  voltage  for 
dependable,  accurate  opera¬ 
tion.  Available  in  catalog 
models  from  1 S  to  2000  watts 
output  capacity  ...  or  custom- 
engineered  to  suit  special  ap¬ 
plications. 


Individually  engineered  to 
meet  the  most  exacting  mili¬ 
tary  or  commercial  require¬ 
ments.  Typical  units  include: 
single  or  polyphase  power 
transformers,  pulse  transform¬ 
ers,  servo  transformers, 
chokes,  saturable  magnetic 
components,  etc.  Cased  or 
open  types  to  meet  MIL 
specifications  as  well  as  Un¬ 
derwriters’  Laboratories  and 
R.  M.  A.  requirements. 


Writ*  for  Complar#  Mormatlon 

RoyllMon  Product!  tndudo  Morioort  PofMMor*  rodor;  PetHo«nut*rf*j  rodio  ond  toUvision  rocuhruo; 
tub*!;  microwov*  co*N*unkotion!;  •l•ctro!tot^e  oir  ci*on*r!;  W*ldpow*r*  w*ld*r!;  voltoo*  stobilittrif 
R*Cti^org»r*  bett*ry  diorg^ri;  t*ctif9t*f*  bort*ry  •liminctor!,  R*ctiring*r!*j  tremform*rt;  Micro* 
tbfiw*  diotH*fmy;  Iroctiofioi  ho  motor!,  and  otb*r  •l•€trenic  •qwiom«nt.*{fi) 


Magnetic  Components  Division,  Dept.  6460-A 

RAYTHEON  MANUFACTURING  COMPANY 

Waltham  54,  Massachusetts 


directly  beneath  the  speaker.  It  is 
the  polystyrene  dielectric  type  and 
is  used  to  minimize  hysteresis  ef¬ 
fects  due  to  dielectric  absorption 
and  because  of  its  high  leakage  re¬ 
sistance. 

The  remaining  circuitry  is  fairly 
conventional.  A  regulated  high- 
voltage  supply  is  provided  for  Gei¬ 
ger  counters  or  similar-type  radia¬ 
tion  detectors.  The  output  of  the  de¬ 
tector  is  amplified  and  shaped  to 
give  constant  width  pulses  in  the 
input  circuits.  An  aural  monitor 
has  also  been  included  to  give  a 
rough  indication  of  counting  rate 
at  very  low  levels. 


References 


<l)  R  £I  Meagher  and  E.  P.  Bentley, 
Ffer.  Sci.  Inst..  Nov.  1939. 
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(3)  “Waveforms/*  Vol.  19,  Rad.  Lab. 
Series,  p  61,  McGraw-Hill  Book  Co.,  Inc., 
New  York. 

(4)  W.  C.  Elmore  and  M.  Sands,  “Elec¬ 
tronic  Techniques,"  p  252,  National  Nu¬ 
clear  Energy  Series. 


(continiicd) 


ment  is  difficult  without  two  accur- 
j  rately  known  rates  spaced  far 
I  enough  apart  to  adequately  define 
j  the  slope.  In  this  case  a  decade 
I  scale  of  ten  was  employed  to  divide 
!  the  line  frequency  to  the  input  pulse 
forming  circuits  preceding  the 
charging  tube.  Sixty  cycles  was 
used  directly  for  the  other  calibra¬ 
tion  point.  The  plug-in  decade 
scale  can  be  seen  in  Fig.  5.  It  is 
also  used  to  divide  the  signal  rate 
if  desirable,  shifting  the  1  to  1,- 
000  count  per  second  range  by  a 
I  factor  of  10.  Figure  6  also  shows 
the  large  tank  capacitor  mounted 


VOLTAGE 

STABILIZERS 


CUSTOM-BUILT 

TRANSFORMERS 


THE  ELECTRON  ART 


FIG.  S— Raot  view  of  unit  shows  plug-in 
dscads  unit  and  large  lank  capacitor 
(direcUy  behind  speaker) 
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INSULATION 


at  lew  cost! 


•  LOW-LOSS  FROM  60  CYCLES/SECOND 

TO  24,000  MEGACYCLES/SECONO 

•  MAXIMUM  EFFICIENCY,  UTMOST 

ADAPTABILITY,  LOWEST  COST 

•  AVAILABLE  MOLDED  TO  PRACTICALLY 

ANY  SHAPE  OR  SIZE  WITH  OR  WITHOUT 

METAL  ELECTRODES  OR  INSERTS 


”oF  MYCALEX  GRi 

0W.rt.U  ' 

y.l„m. 

Imvoct  «♦»#"***• 

Ihnimuin  »o«» 

WotM  ob«»r»«»«  » 

tMiril*  ^ 

write  for  2 

eiudet  complrt* 


FCC  Approval  of  UHF  TV  has  introduceo  an  era  of  engineer¬ 
ing  and  manufacture  to  standards  seldom  before  attained  in 
mass  production.  Many  materials,  dielectrics  in  particular,  fail 
to  meet  these  more  critical  requirements.  MYCALEX  410  is 
one  exception.  This  dielectric  can  be  molded  to  close  tolerances 
with  or  without  metal  inserts— high  efficiency  to  well  over 
24,000  megacycles.  MYCALEX  410  can  be  molded  in  volume 
at  low  cost.  It  can  be  produced  to  closer  tolerances  than  higher 
priced  ceramics.  Electrically  and  mechanically,  MYCALEX  410 
is  the  ideal  dielectric  for  tube  sockets,  tuners,  condensers, 
switches,  coil  structures  and  many  other  UHF  components. 


.-ik/L. 

4004 

lO-PAGE  CATALOG 
compi»««°" 
_;j;acturing 

,  dielectric  infortnat.on 


MYCALEX  glass-bonded  mica  sockets  are 
injection  molded  to  extremely  close  toler¬ 
ance.  This  exclusive  process  affords  superior 
low-loss  properties,  exceptional  uniformity 
and  results  in  a  socket  of  comparable  quality 
but  greater  dimensional  accuracy  than  cera¬ 
mics-all  at  no  greater  cost  than  inferior 
phenolic  types.  These  sockets  are  available 
in  two  grades,  featuring  high  dielectric 
strength,  low  dielectric  loss,  high  arc  resist¬ 
ance  and  fully  meet  RTMA  standards. 

Write  for  Tebe  Sochef  Oofe  Sheefs 


MYCALEX  410  it  priced  comparable 
to  .eico-Olled  pkenolict.  Lott  factor 
it  only  .015  1  me.,  intulolion  retitl- 
anca  10XXX)  negobsit.  fully  ap¬ 
proved  at  Grads  l-4i  under  NJA.E.S. 
JAN-l-10  'Intulofing  Moleriolt  Cer¬ 
amic,  Radio,  Chnt  L' 

MYCALEX  410X  it  low  in  cost  but 
intuloling  propertiet  greatly  exceed 
Ihote  ot  general  purpote  phenolict. 
Lott  factor  it  only  one-fourth  that 
of  phenolict  (.013  at  I  me.)  but  cost 
it  comporoble.  Iniulotion  raiitlonce 
10,000  megohmt. 


Mvcaibx  Corporation  of  Amerka 

Owners  ot  'MYCALEX'  Petonh  and  Trado-Marks 
bKtUn  inets:  30  ROCKEFELLER  PLAZA,  NEW  YORK  20  -  PM  L  tissni  lIlkM:  CLIFTON,  N.  J. 


ELECTRONICS  — fu/y,  1951 


219 


Here,  in  a  versatile  instrument  of  advanced  design, 
are  all  the  things  you  need  for  complete  oscillo¬ 
graphic  recording.  The  Hathaway  Type  S-8  Oscillo¬ 
graph,  which  has  long  been  the  standard  of 
oscillographic  recording,  has  been  improved  to 
meet  the  rapidly  expanding  demands  of  modern 
research.  Whether  your  measurement  problems  are 
simple  or  complex,  the  NEW  Type  S-8  Oscillograph 
has  the  inherent  capabilities  necessary  to  measure 
vibration,  pressure,  acceleration,  and  strain  with 
new  ease  and  accuracy. 

The  newest  ftaturts  include: 

QUICK-CHANGE  TRANSMISSION  fully  •ncloMcf  with  guort 
rummiug  in  eU  tp  previd#  inttonlanpout  tpUclion  of  16  rpcerd 
•ppodt  evor  tho  ronpo  of  120:1 

CHART  TRAVEL  INDICATOR  providot  conlinuout  indication 
of  chart  motion.  Oporotor  knows  instantly  by  flashing  lamp 
if  anything  should  happon  to  intorforo  with  chart  motion 
fULL-RESIllENT  MOUNTING  FOR  MOTOR  AND  TRANSMIS¬ 
SION  isolatos  all  possiblo  vibration  and  makos  possiblo  tho 
uso  of  modom  supor-sonsitivo  golvanomotors 
NEW  GALVANOMETER  STAGE  occommodatos  all  Hothowoy 
galvonomotor  for  rocording  milliomporos,  microomporos, 
or  watts 

NEW  RECORD-LENGTH  CONTROL  AND  NUMBERING  SYSTEM 
dosignod  for  long,  troublo-froo  sorvico  undor  all  kinds  of 
ambiont  conditions 

All  tho  othor  valuoblo  foaturos  aro  rotainod,  such  as 
PRECISION  TUNING-FORK-CONTROLLED  TIMING  SYSTEM 
producos  oithor  |/IO-socond  or  1^100-socond  timo  linos 
across  shoot 

WIDE  RANGE  OF  GALVANOMETER  TYPES  AND  CHARACTER¬ 
ISTICS  provido  for  almost  any  rocording  roquiromonts.  Nat¬ 
ural  froquoncios  to  10,000  cps.  Sonsitivitios  to  S0,000  mm 
por  ma,  singlo  and  polyphaso  watts 
DAYLIGHT  LOADING  AND  UNLOADING  RECORDS  TO  200  FT. 
IN  LENGTH,  width  to  10  inchos 
SIMULTANEOUS  VIEWING  AND  RECORDING 
AUTOMATIC  BRILLIANCY  CONTROL 
12  TO  92  ELEMENTS 

Whotovor  your  noods  may  bo,  invntigato  tho  NEW  Typo 
Oscillograph  and  its  170  typos  of  galvanomotors  —  tho  most 
vorsotilo  oquipmont  in  oxistonco  for  gonorol-purposo  oppli* 
cottons.  BULLETIN  2B1-A-G 


July.  1951  — ELECTRONICS 


Dual  Frequency  Standard 

Valpey  Crystal  Corp.,  Highland 
St.,  Holliston,  Mass.  Type  DFS 


TV  Montage  Amplifier 


General  Electric  Co.,  Syracuse, 
N.  Y.  Type  TV-35-B  television 
montage  amplifier  permits  vertical, 
horizontal  and  wedge  wipes,  and 
preset  superpositions.  The  unit  and 
its  control  panel  (Type  TC-34-A) 
allow  two-signal  self-keyed  or  three 
signal  keyed  insertions  of  sponsors’ 
products  or  advertising  material. 
They  are  fast  acting,  allowing 
sharp  clear  keying  of  irregularly 
shaped  areas.  To  assure  proper 
positioning  and  picture  coiif)>osi- 
tion,  a  locating  signal  may  be  fed  to 
the  studio  camera  viewfinder.  Hori¬ 
zontal,  vertical  and  wedge-wipe  ac¬ 
tion  may  be  stopped  at  any  point. 


NEW  PRODUCTS 

(continued  from  po9e  144) 


the  NEW  S-8  Oscillograph 


study  of  transient  and  steady  state 
vibrations  and  noise  in  many  en¬ 
gineering  and  scientific  fields.  It  is 
useful  in  measurements  on  aircraft, 
ships,  rotating  and  reciprocating 
machinery  and  in  the  fields  of  ord¬ 
nance,  ballistics,  seismology  and 
acoustics ;  and  also  may  be  used  for 
1-f  underwater  studies.  With  the 
new  instrument  one  can  obtain 
Fournier  analyses  of  signals  in  the 
5  to  4,400-cps  range  by  a  direct- 
writing  process.  Power  supply  is 
115  volts,  60  cps;  price,  $2,500. 


S«ri*»  »0  A.C  HO  A.C.-31S  O.C.  S«ri«(  JJO  A.C.  S«rl«(  5*5  D.C.  *•'•••  *’0  A.t-*15  D.C 

SUBMIT  YOUR  B/P  SPECIFICATIONS  FOR  SPECIAL  RECOMMENDATIONS— WRITE 

GUARDIAN^ELECTRIC 

1625-H  W.  WALNUT  SHEET  CHICAGO  12.  ILLINOIS 

i  III!  ir  ictlft  Sltviiic  AMltiCA* 


APPROVED  BY  THE 

SIGNAL  CORPS 

FOR 


In  peace  as  in  war — men  of  the  Signal 
Corps  recognize  the- Guardian  695  D.  C. 
Relay  as  a  dependable  component  of  finest 
precision  communications  equipment. 
Field  telephone  sets — walkie  talkies — 
ground  to  plane— interplane— intraplane 
— ship  to  shore  radios,  all  operate  per¬ 
fectly  under  severest  conditions  using  this 
tiny  relay,  either  hermetically  sealed 
or  with  open  mounting. 

TR  Special  design  of  the  Guardian  695  D.  C.  Relay 

H  _  provides  an  unusually  long  coil  without  increas- 

■■  wflUi  A  ■■  ing  the  overall  length  of  complete  unit.  Correct 

balance  of  copper  winding  and  volume  of  iron  on 
^  field  piece  result  in  maximum  dux  density  with- 

I  out  oversaturation  of  iron.  Up  to  6  S.P.S.T.  con- 

r  tact  combinations.  Available  with  standard  open 

mounting  or  hermetically  sealed  in  Lug  Header 
type  housing  and  to  specifications  in  A.  N,  Con- 
nector,  Screw  Terminal  or  Octal  Plug  housings. 

GUARDIAN’S  NEW  HERMETICALLY  SEALED  RELAY  CATALOG  IS  YOURS  FOR  THE  ASKING 


GUARDIAN 

RELAYS 


ON 


E 


LI 


N 


E 
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Provide  New  Safety  for  Shipments 


Lord  Shockproof  Packing  does  away  w'ith  solid  bolting,  cushion 
packing,  and  all  other  methods  heretofore  used  in  the  attempt  to  safe¬ 
guard  the  shipment  of  fragile  products,  sensitive  equipment,  and 
complicated  mechanisms.  _  -  . 

The  product  rides  on  Lord  Shipping  Mounts,  designed  to  cushion 
the  forces  of  shock  in  transit.  Even  under  severe  abuse  in  handling 
the  product  tiever  touches  the  container. 

From  the  knowledge  and  experience  gained  in  over  a  quarter  of  a 
century  of  specialization  in  solving  shock  and  vibration  problems.  Lord 
has  developed  flexible  rubber  mountings  to  adequately  cushion  equip¬ 
ment  against  shock  forces  from  all  directions.  Lord  Shipping  Mounts 
are  easily  installed  in  your  own  shipping  cases  by  your  packers.  They 
are  accurately  designed  for  correct  resiliency  and  load  bearing  strength 
to  protect  your  product. 

Users  report:  "No  breakage  on  record”  .  .  .  "Haven’t  lost  a  shipment 
due  to  rough  handling”  .  .  .  "Need  for  servicing  and  adjustment  of 
machines  on  arrival  practically  eliminated.” 

The  LORD  representative  in  your  area  will  recommend  the  type, 
number,  and  placement  of  Lord  Shipping  Mounts  to  safeguard  your 
shipments.  Call  the  nearest  Lord  Field  Office,  or  write  us  for  full 
information. 


•  Provide  positive  shock  protection. 

•  Permit  shipping  completely  assembled  product. 

•  Reduce  need  for  servicing  and  adjustment  at 
destination. 

•  Eliminate  packing  errors  .  .  .  save  time. 

•  Reduce  fire  hazard  by  eliminating  storage  of 
loose  packing  materials. 


LORD 


MANUFACTURING  COMPANY  •  ERIE, 

Canadian  ftepresenfafiv«.  Railway  &  Power  Engineering  Corp.  ltd. 


PA. 


Vibration-Control  Mountings 
.  . .  Bonded-Rubber  Parts 


I  NEW  PRODUCTS  (continiMd) 

I  crystal  unit  for  standard  frequency 
applications  incorporates  two  sepa- 
i  rate  quartz  crystals  entirely  inde¬ 
pendent  of  one  another  but  so  de¬ 
signed  that  frequency  stability  and 
I  zero  frequency  adjustment  are 
equal  on  100  and  1,000  kc.  Both 
crystals  are  highly  active  and  capa¬ 
ble  of  producing  high  oscillator 
output  together  with  instant  start¬ 
ing  when  used  in  conventional  cir¬ 
cuits.  Calibration  accuracy  at  28  C 
is,  plus  or  minus  0.005  percent. 
Crystals  are  matched  so  that  one 
trimmer  may  be  used  for  both  crys- 
;  tals  which  can  be  easily  adjusted  to 
'  zero  beat  with  WWV’  or  other 
standard  frequency. 


Terminal  Block 


Shaw  Insulator  Co.,  160  Coil  St., 
Irvington,  N.  J.  The  terminal 
block  illustrated  is  made  of  maxi¬ 
mum-strength  molded  phenolic  plas¬ 
tic  and  is  designed  for  high-voltage 
insulation.  It  completely  eliminates 
nonfunctional  materials  and  its 
compactness  takes  advantage  of  the 
smallest  operating  space.  Segre¬ 
gated,  individually  accessible  con¬ 
nections  make  installation  and  serv¬ 
ice  fast  and  efficient.  It  comes  with 
or  without  related  hardware. 


Megohm  Bridge 

Spkcial  Instruments  Laboratory, 
Inc.,  lOOIl  Highland  Ave.,  Knox- 
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...extraordinary  opportmiity  to  shape  your  future  at  RCA 


POSITIONS  OPEN 
IN  THE  FOLLOWING  FIELDS: 

TELEVISION  DEVELOPMENT— Re¬ 
ceiver*.  Trenemittere  end  Studio 
Equipment 

ELECTRON  TUBE  DEVELOPMENT 
—  Receiving,  Transmitting,  Cathode 
Ray.  Phototube*  and  Magnetron* 

TRANSFORMER  and  COIL  DESIGN 

COMMUNICATIONS— Microwave, 
Mobiie,  Aviation,  Specialized  Military 
System* 

RADAR- Circuitry,  Antenna  Design, 
Computer.  Servo  -  Systems,  Informa¬ 
tion  Display  Systems 

NAVIGATIONAL  AIDS 
TECHNICAL  SALES 

ELECTRONIC  EQUIPMENT  FIELD 
ENGINEERS 


♦  * 

If  you  qualify  for  any  of  the  positions 
listed  here,  by  all  means  write  us  for 
a  personal  interview — include  your 
resum^.  Write  to:  Mr,  Robert 
McQuuUm,  Specialized  Employment 
Divieion,  Dept.  S-87,  Radio  Corpora¬ 
tion  of  America,  30  Rockefeller  Plaza, 
New  York  20,  N.Y. 

★ 


Ihis  invitation  is  extended  to  elec¬ 
tronic,  ELECTRICAL  and  MECHANICAL  EN¬ 
GINEERS  _ PHYSICISTS  .  .  .  CHEMICAL  and 

CERAMIC  ENGINEERS  .  .  .  METALLURGISTS. 
It  enables  those  qualified  to  choose  posi¬ 
tions  in  the  fields  of  electronics  that  are 
of  greatest  interest  to  them. 

To  experienced  men  with  demonstrated 
ability,  RCA  offers  challenging  oppor¬ 
tunities  in  its  world-famous  electron  tube 
and  equipment  design  laboratories.  The 
openings  provide  a  wide  choice  of  interest¬ 
ing  and  basic  long-term  projects. 

Here  is  a  promising  future  for  the  de¬ 


velopment  and  expression  of  your  talents 
for  personal  achievement  and  advance¬ 
ment.  These  openings  represent  lifelong 
career  opportunities  independent  of  im¬ 
mediate  national  defense  requirements. 

At  RCA,  you  enjoy  professional  status 
—pleasant  surroundings  in  which  to  work 
—unexcelled  laboratory  facilities  for  crea¬ 
tive  work — good  suburban  or  country 
residential  and  recreational  conditions. 
You  and  your  family  participate  in  Com¬ 
pany-paid  hospitalization,  accident  and 
life  insurance.  Modem  retirement  pro¬ 
gram.  Opportunities  for  graduate  study. 


Whatever  yosr  plans  for  the  fatnre— yon 
will  find  the  booklet  “The  Place  of  the  Engi¬ 
neer  In  RCA“  Interesting  reading.  Mall  the 
coupon  for  yonr  free  copy. 


Mr.  Robert  McQuiston 
Specialized  Employment  Division,  Dept.  S-36  ' 

Radio  Corporation  of  America 
30  Rockefeller  Plaza,  New  York  20,  N.Y. 

Please  send  me  copy  of  booklet  "The  Place  of  the  Engineer  in  RCA.' 


City- 


,  List  degree  or  degrees _ 

RADIO  eORPORATIOM  of  AMKRICA 


» 

r 


I 


ELECTRONICS  — fvly,  1951 


223 


il  Qgality  Relay  for 


TuTcWT* 


DUTY! 


AMRECOH 


V 


TYPE:  DO 

A  C  or  D  C 


WITH  CONTAa  ARRANGEMENTS 
UP  TO  4 -POLE,  DOUBLE  THROW 

Wherever  severe  shark  and  vibration  are  eneountered,  this 
rugged  little  relay  ran  be  relied  upon  to  give  dependable  serv¬ 
ice.  Originally  designed  for  aircraft  and  mobile  equipment,  the 
versatile  AMREt-ON  Type  UO  is  adaptable  to  many  other  uses 
where  maximum  protection  against  mechanical  injury  is  re¬ 
quired.  Small  in  size  (2V4'’  high,  2^"  wide.  Hi”  deep)  it  is 
available  in  contact  arrangements  up  to  four-pole,  double 
throw.  Coils  are  normally  rated  at  3  watts  d.c.,  or  6  watts,  60- 
cycle  a.r. — for  voltages  up  to  230  volts  d.r.,  or  440  volts  a.c. 
Contact  rating:  10  amps — at  US  volts  a.r.  non-inductive,  or  32 
volts  d-c.  Weight:  approximately  six  ounces. 


COMPUTE  INFOIMATION 

American  R«lay  S.  Controls,  Inc. 

4911  W.  Flournoy  Si.,  Chicago  44,  III. 


^::L  PAPER  TUBES 


as 

450"  'O  ^ 

fro«T*  •  v.on9 

w  "  TO 

♦roO'  _ 


It  pays  to  check  your  requirements  with 
PARAMOUNT  . . .  because  you  benefit 
from  PARAMOUNT’S  coil-proved  design 
and  construction — vast  range  of  stock 
arbors— wide  experience  in  engineering 
special  tubes!  Hi-Dielectric.  Hi-Strength. 
Kraft,  Fish  Paper,  Red  Rope,  or  any  com¬ 
bination  wound  on  automatic  machines. 
Tolerances  ±  .002'. 

ALSO:  Shellac-Bound  Kraft  paper  tubing. 
Heated  shellac  forms  an  adhesive  bond 
between  the  laminations.  Absolutely  mois¬ 
ture  resistant. 


Paramount 

PAPER  TUBE  CORP. 

616  Lafoyotto  St.,  Fort  Woyno,  Ind. 

Mfrt.  oj  Paper  Tukingjorthe  Electrical  ludutiry 


W  SQUARE  V 

Rectangular) 

TRIANGULAR 
L  HALF-ROUND  j 
\  ROUND  / 


PHYSICISTS 

And 

SENIOR  RESEARCH 
ENGINEERS 


POSITIONS  NOW 
OPEN 


Senior  Engineers  and  Physi¬ 
cists  having  outstanding 
academic  background  and 
experience  in  the  fields  of: 

•  Microwave  Techniques 

•  Moving  Target  Indication 

•  Servomechanisms 

•  Applied  Physics 

•  Gyroscopic  Equipment 

•  CDptical  Equipment 

•  Ck}mputers 

•  Pulse  Techniques 

•  Radar 

•  Fire  Control 

•  Circuit  Analysis 

•  Autopilot  Design 

•  Applied  Mathematics 

•  Electronic 

Subminiattuixation 

•  Instrument  Design 

•  Automatic  Production 

Equipment 

•  Test  Equipment 

•  Electronic  Design 

•  Flight  Test 

Instrumentation 

are  offered  excellent  work¬ 
ing  conditions  and  opportuni¬ 
ties  for  advancement  in  our 
Aerophysics  Laboratory. 
Salaries  ore  commensurate 
with  ability,  experience  and 
background.  Send  informa¬ 
tion  as  to  age,  education, 
experience  and  work  prefer¬ 
ence  to: 

NORTH  AMERICAN  AVIATION,  INC. 

AaropAysfca  Laboratory 
Box  No.  K-4,  12214  S.  Lokovood  Ilvd. 
DOWNEY,  CALIFORNIA 


NEW  PtODUCTS 


(coatiiiM^ 


ville,  Tenn.  Model  144  megohm 
bridge  is  a  Wheatstone  bridge  spec¬ 
ially  designed  for  measurement  of 
high  resistances.  Resistances  of 
10'  to  10”  ohms  can  be  measured. 
Special  insulation,  shielding  and 
an  electrometer  type  detector  are 
incorporated  to  permit  measure¬ 
ments  in  this  range.  A  set  of  re¬ 
sistors  calibrated  by  the  National 
Bureau  of  Standards  is  supplied 
with  each  instrument.  The  bridge 
operates  from  self-contained  bat- 


and  UHF 


91 


insulated 


TV  TRANSMISSION  LINES 


teries. 


ANDREW  offers  a  complete  series 
of  Andrew  coaxial  transmission 
lines  .  .  .  specifically  designed  for 
VHF  and  UHF  TV  frequency 
ranges — 54-890  MCs. 

Teflon  insulators,  with  a  dielec¬ 
tric  constant  of  2.0,  M  that  of 
steatite  and  a  loss  factor  of  0.0004, 
Vw  that  of  steatite  —  minimise 
impedance  discontinuity,  increase 
efficiency  .  .  .  Andrew  further 
compensates  for  insulators  in  3Vi" 
and  line  as  illustrated — on 

smaller  diameters,  insulators  are 
secured  in  a  rolled  groove  on  the 
inner  conductor.  A  complete  line 
of  hangers,  elbows,  gas  barriers  and 
other  accessories  are  available. 


Linear  Potentiometer 

Chicago  Industrial  Instrument 
Co.,  536  W.  Elm  St.,  Chicago  10, 
Ill.,  has  introduced  the  Selectohm, 
a  new  accurately  calibrated  0  to 
100,000-ohm  linear  potentiometer 
for  use  as  a  resistance  substitute 
for  service  or  laboratory  work.  It 
serves  as  a  precision  rheostat,  shunt 
or  multiplier,  and  is  rated  at  25 
watts.  Price  is  $7.50. 


FREE 

Andrew  Bulletin  73— to  help  you 
select  correct  transmission  line  for 
your  TV  station — a  complete  table 
of  power  ratings  and  loss  data  for 
use  over  entire  UHF  and  VHF  TV 
bands —  No  obligation — write  for 
your  copy  today! 


I  ANDMW  COtPOtATION 
I  343  E.  TSUI  SlTMt,  CMcogo  19 
I  flaoM  sand  iM  a  copy  of  MIoMn  73  doKrib- 
I  Ilia  VHS  ond  UHS  ToitvMon  TrowiwlMioii  Ina*. 


Frequency  Standard 

American  Time  Products,  Inc., 
580  Fifth  Ave.,  New  York  19,  N.  Y. 
Type  2005  frequency  standard  is  a 
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HEATHKITS  i  .  .  .  . 

OFFER  UNMATCHED  ADVANTAGES 


EXPORT  AGENT:  ROCKE  INTERNATIONAL  CORP.,  13  EAST  40th  STREET,  NEW  YORK  CITY  16 


Youll  fWid  unfnatcH«d  advantag*t  in 
HEATHKITS — th«  mo««  compi«t*  lin* 
of  t««t  oquipment  in  kit  form.  Coro* 
fill  engineering  and  extemive  lobo* 
rofory  testing  in  the  development  of 
eoch  kit,  coupled  with  the  use  of 
only  highest  quolity  components  give 
you  RUGGED.  DEPENDABLE,  ond 
ACCURATE  test  equipment. 

You  SAVE  MONEY  when  you 
build  your  own  because  oil  expen* 
sive  foctory  wiring  ond  construction 
costs  ore  completely  eliminated  .  .  . 

All  kits  ore  COMPLETE  and  o 
reol  pleosure  to  binid — Every  port 
necessary  is  furnished— -and  the 
cleor,  detailed  instruction  manual 
mokes  construction  easy  and  educo- 
tionol.  (And,  the  finished  kits  ore 
truly  professional  in  oppearonce.) 

^der  your  HEATHKIT  today  ond 
entoy  these  tremendous  advantages! 


SIGNAL 

TRACER 

KIT 

;i9.50 


AUDIO  f" 
GENERATOR 
KIT 

$34.50  \ 


RF  SIGNAL 
GENERATOR  ■ 
KIT 


NEWS  OF 


FINEST 


HERMETIC 


The  only  seals  you  can  hot  tin  dip 
at  525°F.  for  easy  assembly  solder¬ 
ing,  for  a  strain  and  fissure-free 
sealed  part  with  resistance  of  over 
10,000  megohms! 

Hermetic  headers  withstand  high 
vacuum,  high  pressure,  temperature 
cycling,  salt  water  immersion  and 
spray  etc.,  and  are  used  extensively 
America’s  leading  industries  and 
govertunent  agencies. 


yovr  copy 
•f  fh# 


HERMETIC  SEAL 
PRODUCTS  COMPANY 

31  -33  So.  Sixth  St.,  Newark  7,  N.J. 
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Writ*  on  your  company  letterhead.  We  will  act  at  once. 
No  cfiarge,  of  course. 

SfMff  fM  TMi  192  PA6t  HANDBOOK  OF  PHOT  U6HTS 

Among  our  thousands  of  Pilot  Light  Assemblios  there  it  one 
which  will  fit  your  special  conditions.  AAony  ore  especially 
mode  and  approved  for  military  use.  We  pride  ourselves 
on  prompt  deliveries— any  quantity. 

ASK  lOK  OOP  APPLICATION  CN6INCCKIN6  SCKVICC 

Foremost  Manufacturer  of  Pilot  Lights 

irii«  DIAL  LIGHT  COMPANY  of  AMERICA 

900  BROADWAY,  NEW  YORK  3,  N.  Y.  SPRING  7-1300 


FOR  YOUR  PANEL 

A  NOVEL  and  UNIOUE  CIRCUIT  INDICATOR 

DESIGNED  FOR  NE-51  NEON  LAMP 


For  110  or  220  volt  circuits 

The  required  resistor  is 
an  integral  part  of  this  assembly 
-“built-in." 

RUGGED  •  DEPENDABLE 
LOW  IN  COST 


PATENTED:  No.  2,421,321 
Cot.  No.  521308-997 


WILL  TRY  A  SAMPLE? 


Alden  Products  Co.,  117  N.  Main 
St.,  Brockton  64,  Mass.,  has  devel¬ 
oped  model  440-3FH  miniaturized 
indicating  fuseholder  that  instantly 
spots  a  blown  fuse.  Its  design  fea¬ 
tures  a  neon  bulb  and  double  con¬ 
tacts  molded  as  an  integral  part  of 
the  crystal-clear  lens.  The  unit  is 
ideally  suited  to  mass  production 
assembly  techniques.  It  has  easily 
accessible  solder  tabs  that  facilitate 
wiring  and  assembly  to  other  cir¬ 
cuit  elements. 


Three-Pole  Relay 

Ebert  Electronics  Corp.,  185-09 
Jamaica  Ave.,  Hollis  7,  N.  Y.  Type 


The  largest  commercially  available  equipment  for  shake  testing 
according  to  military  specifications  is  now  in  service  at  Siierry  Gyro¬ 
scope  Company.  Developed  by  Calidyne  to  deliver  a  force  output  of 
2500  pounds  at  frequencies  up  to  500  c'ycles  per  second,  this  electro- 
dynamic  shaker,  with  its  associated  power  supply  and  control  system, 
is  the  latest  addition  to  Calidync's  complete  line  of  equipment  for 
vibration  studies. 

Further  original  Calidyne  developments  in  the  field  of 
vibration  investigation  include  other  electro-dynamic  shakers, 
vibration  pick-ups,  couplers,  vibration  standards,  vibration 
meters,  and  calibrators  for  accelerometers  and  vibration  pick¬ 
ups.  Each  of  these  was  produced  to  satisfy  a  recognized  need 
in  vibration  research  and  the  advanced  thinking  they  demon¬ 
strate  has  earned  their  extensive  use  in  diverse  fields  of 
engineering. 

When  you  need  sure  knowledge  of  vibration  and  its  effects,  you 
need  Calidyne  apparatus.  Write  for  your  free  copy  of  data  sheet 
EBG-517. 


the: 


CALI  DYN  E 


:  COMPANY 


NEW  PRODUCTS  (centiniMd) 

useful  laboratory  tool,  suitable  for 
running  gyros,  small  motors,  con¬ 
trolling  inverters,  stroboscopes  and 
the  like.  Input  power  is  45  watts 
at  110  volts  from  50  to  500  cycles. 
Output  power  is  10  watts  at  115 
volts  at  any  specified  frequency 
from  50  to  500  cycles.  Accuracy  is 
±0.001  percent  in  room  tempera¬ 
ture  range.  It  measures  8  in.  x  8 
in.  X  7}  in.  high. 


Indicating  Fuseholder 


I 
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SPECIE 


Reoctors  or  minioturo 
troniformort  prodMCod 
to  high  quality  tpocifl- 
cotioni  in  production 
lino  quontitios. 
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Although  demand  for  Atrotom  equipment  still 
exceeds  our  ahility  to  offer  immediate  deliveries, 
you  may  wish  to  evaluate  its  possible  future  use 
in  solving  your  communication,  navigation,  or 
meteorological  problems. 


TRANSFORMERS 


The  model  12CU-M,  IKW  Beacoa  Trammitter  Hhit- 
trated,  operates  on  a  sinflo  frepnoncy  in  the  range 
200-415  Ket.  Oscillator  coH  can  be  snppBed  crystal- 
controlled  or  self-excited.  Tone  escMator  provides 
30%  high  level  modulation  for  identification  when 
keyed  with  Aerocom's  model  AK-SB  automatic  keyor. 
The  unit  can  also  be  voice  modulated,  fewer  supply 
.  .  .  any  stable  voltage  in  the  range  200-240  volts, 
50/60  cycles,  single  phase.  Overall  dimensions  in 
CM.  56W  X  620  x  177H.  Net  weight  2S6  kilos. 


Hormoticolly  soolod 
typo  troniformors  to 
tpociRcotiont. 


MEDIUM  SIZE 
TRANSFORMERS 


AE^-0 


3090  DOUGLAS  ROAD 


MIAMI  3  3.  F  L  A. 


Frt^ency  range  100  kc  to 
too  me.  Hermetically  Maled 
metal  helden.  Wire  mount¬ 
ed,  sdvcr  plated  cryttalt. 
Two  type  H-17  koldcrt  fit 
loctal  eecket.  H-17  ia  mili¬ 
tary  type  HC6/U,  CAATC 
#1R1-J. 


Don't  limit  the  performance  ol  your  new  elec¬ 
tronic  equipment  by  specifying  yesterday's  crys¬ 
tals.  The  crystal  industry  has  made  tremendous 
advances  in  recent  years  and  new  type  JK 
Crystals  and  Crystal  Holders  meet  the  most 
modern  requirements  ol  precision  and  stability. 

The  JAMES  KNIGHTS  COMPANY  invites  your 
attention  to  the  esceptionally  line  H-17  series  — 
a  typical  line  ol  truly  modern  and  dependable 
JK  crystals  Compare  the  specifications  and  fea¬ 


tures  ol  the  H-17  with  the  "old  fashioned  "  units 


ol  live  years  ago.  Then  you,  too,  will  want  to 


specify  JK  Stabilised  Crystals! 


[BSHH  the  JAMES  KNIGHTS  CO. 


SANDWICH,  ILLINOIS 


Trontformort  up  to  225  KVA  oro  built  with 
ottonlion  to  dotoil  porfoction  to  otturo 
high  porformoncoa  long-tifo  lorvico. 

ACME  ELECTRIC  CORP. 

117  Wolor  $1.  Cuba,  N.  Y.,  U.  $.  A. 


Acmc-Ll'ipi  J  Icvcirtc 

taansfoameas 


I 


NAME 


STREH 


[•1 

IM]  Power  Supply 

Spellman  Television  Corp.,  3029 
Webster  Ave.,  New  York  67,  N.  Y., 
has  announced  a  new  compact  high- 
voltage  unit  designed  for  indus¬ 
trial  or  laboratory  applications.  It 
is  a  well-filtered  4,500  volt  r-f  d-c 
power  supply,  completely  enclosed 
measuring  only  5i  in.  X  X  5 
in.  Voltages  up  to  7,500  volts  at  1 
ma  may  be  obtained.  It  is  avail¬ 
able  with  either  negative  or  posi¬ 
tive  polarity  outputs. 


ULF  Oscillator 

Krohn-Hite  Instrument  Co.,  580 
Massachusetts  Ave.,  Cambridge  39, 
Mass.  Model  410-A  ultralow  fre¬ 
quency  oscillator  covers  the  sub¬ 
audio  and  the  entire  audio  range. 
It  provides  both  sine  wave  and 
square  wave  at  any  frequency  range 
between  0.02  and  20,000  cps.  The 
unit  is  ideal  for  medical  research. 


HELI-COIL  Screw  Thread  Inserts 
Improve  Threaded  Assemblies 


Heli-('.oiI  Inserts  of  stainless 
steel  or  phosphor  hronze  wire 

can  provide  an  armored  thread  in  every  tapped  hole,  in 
any  material  .  .  .  eliminate  wear,  add  strength,  prevent 
stripping  and  seizing,  resist  corrosion  and  galling.  Valu¬ 
able  savings  in  weight  and  spare  are  possible  where  these 
preeision-fomied  wire  inserts  are  used. 

Heli-(]oil  Inserts  meet  all  industrial  and  military  re¬ 
quirements  for  fatigue,  vibration,  corrosion,  tension  and 
torsion  loads.  Design  is  improved,  production  accelerated, 
assembly  and  disassembly  greatly  simplified  with  Heli- 
Coil  Inserts. 

Heli-(2oiI  Screw  Thread  Inserts  outlast  the  protected 
product  and  guarantee  permanent  freedom  from  screw 
thread  troubles.  Made  in  National  Ccarse  and  Fine 
Threads,  Unified  Thread  Series,  pipe  thread  sizes  and  in 
aircraft  and  automotive  spark  plug  sizes.  Meet  all  indus¬ 
trial,  military,  and  aircraft  specifications,  (dass  3  fits  are 
standard;  tools  and  inserts  available  to  suit  pitch  and 
major  diameter  for  Class  2  and  2B  fits. 


HELI-COIL 


HeU-Cml 
ia  m  Rwfittarcd 


Protecting  Screw  Threads  for  Induttry 

CORPORATION 


HUKOIL  CORfOIATION 
DANMtY,  CONNECTICUT 


PI*o««  s^nd  m* 

n  WulMin  650>R  qa  D^ti^n  Doto 
O  BulWttn  349  o«i  Sohrog*  ond  S«ryic* 


NEW  PRODUCTS 


Em-7  three-pole  relay  employs  one 
coil  and  its  tungsten  contacts  are 
hermetically  sealed  in  hydrogen- 
filled  glass  tubes.  This  construc¬ 
tion  provides  a  reliable  and  positive 
simultaneous  contacting  means  for 
loads  up  to  35  amperes  at  115  volts 
a-c,  or  25  amperes  at  220  volts  a-c 
per  contact.  These  relays  can  be 
supplied  with  all  three  contacts 
either  normally  open  or  normally 
closed,  or  with  any  combination  of 
normally  open  and  normally  closed 
contacts.  Dimensions  are  4^  in. 
wide,  63  in.  tall  by  3  in.  deep. 
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CHOUP 


A  moMf  fw  »v0ry  «tK 
10  ->  500«yclM  Ai^ 
MmIs  an  Sp«cifica^3 
ol»o  60  cycl««  ^ 
Single  pole  andi  doubi^jl 
Mok*>b«forc»brMik  <o^ 
Cdnkictt  in- air  or  in  lK|i 
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BURGESS  BATTERY  COMPANY 

(DEPT.  E-7  FREEPORT,  ILLINOIS 


LET  NET  EXPERIENCE  AND 

EXPANDED  PRODUCTION  FACILITIES 
.SOLVE  YOUR 

CONTACT  PROBLEMS 


Contacts,  brushes,  wipers, 
slip  rings,  commutator  segments  and  similar  components  for  electrical 
instruments  and  apparatus  represent  a  field  in  which  Ney  Research  has 
a  long  list  of  important  accomplishments.  Ney  precious  metal  alloys 
specially  developed  fot  these  applications  ate  widely  and  very  success¬ 
fully  used.  And  now  enlarged  manufacturing  facilities  have  been  added 
to  meet  the  steadily  increasing  demand.  If  you  have  applications  in 
any  of  these  categoties,  wtite  at  once  for  the  Ney  Technical  Data  Book 
No.  R-12.  Ot  call  our  Engineering  Department  outlining  your  needs. 


THE  J.  M.  NEY  (UIMI'ANY  •  179  Elm  Street 

HARTFURII  I,  CONNECTICUT 


2  out  of  3 
Engineers  Prefer 

BURGESS  BATTERIES! 

NO  WONDER  Burgess  is  /At 

fast  source  for  industrial  A.—,, 

dry  batteries.  Burgess  long-life  1^^ 

dependability/  and  uniform, 
high-level  performance  are  J 
hacked  by  more  years  of  engi- 
neering  “know-how”  than  any  ' 

other  batteries.  The  mainte- 
nance  of  highest  quality  always 
is  the  reason  why  2  out  of  3  en- 

gineers  prefer  Burgess ...  by  independent  survey. 
Check  for  your  local  source  of  supply  or  write  nowi 


rj#»> 


WtITi  FOE  INGINEIRING  MANUAL  AND  CHICK 

SHEIT^No  obligation.  By  return  mail  you  will  re* 
ceive  the  FRHE  Engineering  Manual  listing  the  com* 
plete  line  of  Burgess  Batteries  together  with  detailed 
specifications;  also  the  Burgess  '’Check  Sheet"  on 
w  hich  you  may  outline  your  battery  requirements  in 
the  event  that  the  battery  you  need  has  not  already 
been  developed.  Address: 


TK#m  CNeypw  c*<iveri  l^w  level 
DC  tele  pel»eHne  OC  er  AC  »e  tliet 
serve  •mecNentsm  errer  veltefes 
mn4  H»e  ewtpef  ef  Hrermeceeples 
eetf  sirein  pewfes,  mey  beempItAed 
Ay  meens  e<  en  AC  rettief  fken  e 
DC  empliAef 

They  ore  hermeticelly  seeled, 
precisten  vibroters  hevtnp  speciel 
teetwres  which  centribete  te  tenp 
life  end  lew  noise  level. 


WRITE  FOR  THESE 

catalogs  . . . 

mao 

10-500  cydM 

R34AA 

60cyte 
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NEW  PRODUCTS 


for  Kcophyaical  and  aeismoloirical 
instruments,  for  design  and  devel¬ 
opment  of  servomechanisms  and 
for  vibration  controls.  Sine-wave 
amplitude  varies  less  than  0.25  db 
(3  percent)  over  the  entire  fre¬ 
quency  range.  Distortion  and  hum 
are  less  than  0.25  percent  over  the 
entire  range. 


Mininturiptlwi  ^  pfoclton  potnntiomotor*  it  keeping 
pece  wiA  iocreased  demand  for  tmtller  tssembliet 
and  compact  design.  Now  you  can  minimiie  watted 
space  witD  TIC*t  ouettan^ng,  new  RV  %*  and  RV 
Miniature  PoCentiometert. 

In  spite  of  th<  ir  thumbnail  site  the  RV  %  and 
the  RV  I»l/I4  are  precision,  high  linearity  variable 
resittors7(oradiustable  trimmers)  of  high  stability  — > 
achieving  a  stanoard  of  performance  hithmo  unavailable 
in  such  miniature  potentiometers. 

Contcruction  features  include;  precision  machined  alu« 
minum  bate  .  .  .  low  torque  ...  all  soldered  connections 
except  sliding  contacts  .  .  .  paliney  contacts  can  be 
seaM  to  witl^and  all  humidity,  salt  apt^nr  and  altitude 
specifications.  Ganging  if  desir^  with  TlC  adjustable 
clamp  ring. 

^V  available  with  linear  resistance  elements  only 
—  nine  standard  resistance  values  from  100  to  25,000  ohms. 
Power  rating  6  wans  at  25*C.  Illustration  shows  I^V  % 
with  threads  bushing  .  .  .  servo  mounting  avauabie 
if  desired. 

RV  1-1/4*  available  with  Itaear  or  now. linear 
resistance  elements  —  nine  staiKlard  resistance  values 
from  100  to  50,000  ohms.  Illustration  sIk>ws  RV  I♦l/I4 
with  3  tapped  bole  mounting  .  .  .  servo  mounting  or 
threaded  bushing  if  desired. 


Literature. 


Data  Rulletin.s.  International  Re¬ 
sistance  Co.,  401  N.  Broad  St., 
Philadelphia  8,  Pa.,  has  available 
7  catalog  data  bulletins  dealing 
with  the  following:  type  MP 
high-frequency  resistors;  type  MV 
high-voltage  resistors;  type  BW 
insulated  wire-wound  resistors; 
type  UHR  ultrahigh  wire-wound 
resistors;  type  UHR  ultrahigh  re¬ 
sistance  resistor;  a  line  of  preci¬ 
sion  wire-wound  resistors;  the 
1101  general-purpose  digital  com¬ 
puter;  and  the  type  W  2-watt 
rheostat  potentiometer.  Complete 
technical  information  and  illus¬ 
trations  are  included. 


Typ#  RVI%*  «ftd  RV2*  High  Rf  cition 
Rot#ntiom«t»f»  .  .  .  semi-Mtndardtzcd  types 
of  precision  machined  aluminum  base  pocen- 
liometers  with  exceptionally  high  electrical 
accuracy  and  mechanical  precision.  For 
both  linear  and  non-linear  functions.  De¬ 
signed  for  precision  instrument,  computer 
and  military  applications.  Accurate  phasing 
of  individual  units  possible  with  clamp-ring 
method  of  ganging. 

Ball  bearing  models  available. 


Tgppod  mounting  insorts 
Bronio  bushing 
Totoliy  onelosod  with  covor 
*'Constrict-0*Grip**  clomping  to  shaft 
—(no  set  screws) 

Precious  motal  contacts 
Silver  overlay  on  rotor  take-off  slip  rmg 


AutoRTraphic  Recorder.  Baldwin- 
Lima-Hamilton  Corp.,  Philadel¬ 
phia  42,  Pa.,  announces  the  4-page 
bulletin  330  describing  and  illus¬ 
trating  the  model  MD-2  auto¬ 
graph  recorder.  The  instrument 
described  is  a  portable,  self-con¬ 
tained  Microformer  type  that  will 
plot  automatically  on  rectangular 
coordinates  any  two  variables  that 
can  actuate  the  movable  cores  of 
miniature  variable  transformers, 
either  directly  or  through  acces¬ 
sory  Bourdon  tube  units. 


$iw  ond  cosifto  pofonfiomotors"^ 
ovoiloblo  in  RVP3*  ond  RV2*  bos«s. 


RVp  R^kslits  lass  Rrtcision  PotantiomatTs  .  .  .  available  in  models  foe  eiiher  llwaer 
or  non-lineaf  funaions.  Scock  resistance  values  ranging  from  100  O  to  200,000  O  and  power 
ratings  ol  S  and  12  wans.  3fi0*  mechanical  rotation  or  lin  iied  by  scops  as  desired.  Pocencio- 
meters  of  this  type  available  to  widely  varying  accuracy  requirements  (lineirity  to  ±0.25%) 
•••  TIC  Bulletin  RV3-250.  Special  models  available  for  high  humidity  applications. 

Uiftb  Pftfiition  iruthintd  aluminum  base  Potentiometer*  ,  .  .  available  in  modclt 
for  either  linear  or  non-lineer  funciiona  with  standard  resistance  values  up  to  200,000A.  Linearity 
to  ±0.1%.  Eleven  gang  ateembly  available,  example  of  TIC's  potentiometers  mulii-ganged 
with  TIC's  adjustable  clamp  ring.  Can  be  supplied  to  meet  various  mounting  requiretnenta 
—  ttngle  hole,  5  tapped  hole  mounting  or  servo  mounting  as  desired. 

Type  RVT  Tfeaslatorv  Pofeatlometefs 

.  .  .  aauated  by  longitudinal  instead  of  ^ 

rotary  motion  providing  linear  elearical  * 

outpM  proportional  to  shaft  displacement. 

Used  as  a  position  indicator,  high  amplitude 
displacement  type  pickup  for  studying 
low  frequency  motion  or  vibration.  Features 
exceptionally  high  linearity  and  resolution. 

Available  an  various  lengths  and  raaistance 
values. 


Cellular  Rubber.  The  Sponge  Rub¬ 
ber  Products  Co.,  Derby  Place, 
Shelton,  Conn.  A  20-page  booklet 
deals  with  the  properties  of  test 
data  on  and  specifications  for  cel¬ 
lular  rubber.  The  product  is  use¬ 
ful  as  a  turntable  cushion  to  pre¬ 
vent  transmission  of  motor  vibra¬ 
tions  to  recording  discs;  as  an  am¬ 
plifier  insulator  to  provide  a  wall 
of  insulation  between  plug-in  am¬ 
plifier  and  main  electrical  chassis; 
and  as  hand  microphone  spacers 
to  protect  the  element  from  dam¬ 
age  and  insulate  it  against  trans¬ 
mitting  the  sound  that  would  oth- 


T\  l\  C  531  Main  Street,  Acton,  Mass. 

V  T«l«pho«#  Acton  400 

Enginoortng  tqprptonfofivot 

ClcvtlaiMl.  Ohio  —  PRotpoct  1-4171  Manhxsicf,  N.  Y.  —  Manhasaet  7*3424 

Chicago.  lU.  —  UPiowo  S^lUl  Boonioo,  N.  J.  —  Boomoo  fi'3^7 

Rocbaaitf.  N.  Y.  ^  Mooroc  3143  Cambridge.  Meat.  —  EL*oc  4-1751 

Ceoeen,  Cooo.  Cenean  449  Hollywood,  Cal.  —  HOIlywood  9*4305 

Deycoo,  Ohio  ~  Michigan  9721  Dmllea,  Texea  —  Dixon  9910 
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SERVOSCOPE 


Test  analyzer  for  use  in  de¬ 
velopment  and  PRODUCTION  of 
SERVOMECHANISMS  and 
PROCESS  CONTROLS.  Measures 
FREQUENCY  RESPONSE,  PHASE 
SHIFT  0.1  to  20  CYCLES  SINE 
WAVE.  SQUARE  WAVE.  MOD¬ 
ULATED  CARRIER,  50  to  800 
CYCLES. 


Development  Engineers... 
Reseorch  Engineers. ..Designers. 
This  could  be  your 

Opportunity  of  t 
Lifetime! 


SERVOBOARD 


A  FLEXIBLE  SET  of  PRECISION 
mechanical  parts  for  quickly 
coupling  motors,  synchros,  poten¬ 
tiometers  to  form  assemblies  of 
Servo  systems,  regulators,  com- 
putors. 


CyOntinued  expansion  in  many  of 
the  divisions  of  Minneapolis-Honey- 
well-Ainerica’s  leading  manufac¬ 
turer  of  automatic  controls  —  has 
created  some  wonderful  new  oppor¬ 
tunities  for  graduate  electrical  and 
mechanical  engineers  with  research, 
design  or  development  experience. 

Jobs  are  now  available  in  the  all- 
important  heating,  ventilating,  air- 
conditioning,  industrial  processing, 
and  a  myriad  of  other  fields— wher¬ 
ever  there  is  a  need  for  automatic 
controls.  And  this  includes  the  fas¬ 
cinating  new  fields  of  atomic  energy, 
guided  missiles  and  aviation! 

These  permanent  engineering  jobs 
offer  you  advantages  most  men 
spend  a  lifetime  looking  for;  an 
opportunity  to  use  the  latest  elec¬ 
tronic  techniques  and  equipment;  a 
chance  to  do  work  bordering  on 
basic  research;  diversification  that 
affords  security,  and  at  the  same 
time  allows  you  to  choose  the  kind 
of  work  you  like  most. 

if  this  sounds  like  your  kind  of 
opportunity,  we’d  be  glad  to  tell 
you  more  about  it -and  about  the 
fine  living  conditions  and  salaries 
in  Minneapolis  and  Philadelphia. 
Depending  on  the  location  you 
prefer,  write  to  H.  D.  Elverum, 
Personnel  Department  EDI,  Min¬ 
neapolis  8,  Minn.,  or  W.  Reiterman, 
Personnel  Department  EL-1, 
Philadelphia  44,  Pa.,  giving  your 
qualifications  and  experience.  Your 
correspondence  will  be  held  in  the 
striaest  confidence,  of  course. 


Electron  Tubes  for  Industry 


RCATubos 


QuUk,  Export  Sorvice  on 

^  Fill  all  yo'***  needs 

^'rn^te.  dependable  electronic 


TYPIS  IN  STOCK 

fewer 


•  Voeuwm 

•  Thyrofron* 

•  Veewem  & 

•  tgnitrens 


•  Cold-Cothode 

•  rtiotolubes 

•  Osti'logrep**  Tubal 

•  Comaro  Tubal 

•  Moneicepai 

•  Spaciot  Typai 


See  Your  AUUD  w 

Refer  to  your 
all  electronic  auppHea 
tubes  test  instrument 
audio  amplifiere.  accei 

avaUable  from  _^e  world 

.lock®. Write  today  for  j 

copy  of  the  complete  . 
allied  Catalog- 

allied 

•33  Vf.  loabae'’  Blvd-.Oi 


RADIO 

^  U-O-VChUuao 


Honeywell 
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^IW  PRODUCTS  I 

erwise  result  from  dropping  or  | 
banging  the  microphone.  | 

Connectors.  American  Phenolic 
Corp.,  1830  South  64th  Ave.,  Chi¬ 
cago,  Ill.  Catalog  A2  contains  in¬ 
formation  for  selecting  and  order-  > 
ing  AN  connectors  for  power,  sig¬ 
nal  and  control  circuits  in  air-  | 
craft  and  electronic  equipment. 
The  different  types  of  connector 
shells,  insert  arrangements  and  | 
fittings  are  illustrated.  Complete 
listings  of  the  thousands  of  ar¬ 
rangements  are  given.  Dimen¬ 
sions,  weights  and  electrical  data 
are  shown  in  detail. 

Vibration  Isolators.  The  Barry  ; 
Corp.,  700  Pleasant  St.,  Watertown, 
Mass.  Catalog  509  discusses  the 
structural  features  of  all-metal 
vibration  isolators  that  employ 
no  organic  material  and  are  unaf¬ 
fected  by  extreme  temperatures. 
Unit  mountings,  for  direct  attach-  i 
ment  to  equipment,  and  standard  . 
size  mounting  bases  are  described.  ; 
The  mountings  covered  meet  the  | 
requirements  of  JAN-C-172A,  I 
MIL-E  5272  and  MIL-T-5422.  The  | 
publication  lists  load  ranges  and  | 
dimensions  of  both  unit  and  | 
mounting  base  types. 

Direct-Writing  Recorder  Ampli¬ 
fier.  Baldwin-Lima-Hamilton  Corp., 
Philadelphia  42,  Pa.,  has  pub¬ 
lished  bulletin  332  covering  the 
model  141  direct-writing  recorder-  I 
amplifier  assembly.  The  instru-  i 
ment  described  is  designed  for  j 
inkless  recording  of  electrical  un¬ 
balance  of  a  resistance  bridge  I 
when  using  strain  sensitive  ele-  | 
ments  such  as  SR-4  strain  gages  j 
or  temperature-sensitive  elements.  | 
The  bulletin  deals  with  perform-  . 
ance  and  operation  of  amplifier  ' 
and  recorder  assemblies,  and  lists  , 
available  accessories.  | 

Miniature  Standard  Cell.  Muir- 
head  &  Co.,  Ltd.,  Beckenham,  Kent,  | 
England,  has  issued  a  2-page  bul¬ 
letin  dealing  with  the  type  D-  | 
550-B  miniature  standard  cell  that  ; 
has  been  produced  especially  for 
use  in  educational  establishments  . 
where  it  is  desirable  that  its  in-  j 
ternal  construction  should  be  visi¬ 
ble  .so  that  its  working  may  be 
more  easily  understood.  Specifi- 


WRITE  FOR  NEW  CATALOG 


Mognmerd,  Inc.,  D«pt.tt-7 
340  N.  Michifon  A««.,  CKic«0«  t,  ill. 

*!  S«nd  m«  cotoloo  of  Moonocerd 
1  Eowipmont.  | 


FLEXIBILITY 

tn  rock  or  comolo.  or  in  iti  roolty  porfoi>fo  rcnot. 
iHo  Moooocordor  wiH  suit  ovonr  porpoto.  FT6 
SoHot  ftHowfi  i«  Hi#  mott  widoly  iMod  profot* 
sioooi  top#  rocordor  In  tho  world,  of>d  «  ovolL 
oblo  with  3  *PoodiK3^r7V1t/15^lf  proforrod. 


PJ7  occommodotoi  IOV2  "  roohond  offort  3  hood*, 
potttivo  timifiB  ond  p««hbwttofi  control.  FT7 
Sofioi  shown  in  complot*  consoU  modol  is  olso 
ovolloblo  for  portoblo  or  rock  mount.  For  ovt- 
stondino  rocordino  oouipmont.  soo  tH«  ccmpUto 
Mofnocord  lino  PT6,  fT63  ond  PT7. 


FIDELITY 

Lifohko  ton#  quolity,  low  distortioii  moot  N.A.B. 
stondords  — *  and  at  o  modoroto  prtcol  PT63 
Sorios  shown  in  rock  mount  olso  offors  tHroo 
hoods  to  oroto,  rocord,  ond  ploy  bock  to  mon¬ 
itor  from  tho  topo  whllo  rocordino. 
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112-130  26th  Street 
Brooklyn  32,  N.  Y. 


AIRCRAFT  RADIO  CORPORATION 

Boonton  New  Jersey 

Dependob/e  flectronic  fquipment  Smce  ?928 


AIRCRAFT  RADIO  Corporation 


AIRPAX  A580 

400  CYCLE  CHOPPERS 


Modulating  mlnuto  DC  potontlols,  this  cheppor  comblnos  ruggod 
action  with  lonsltlvity  and  precision  for  dolicato  torvo  applications. 


TYPE  H-14  108-132  MEGACYCLES 
Standard  signal  source  for  complete 
testing  of  VHP  airborne  omnirange 
and  localizer  receivers  in  aircraft  or 
on  the  bench  is  ARC’S  Type  H-14 
Signal  Generator.  It  checks  up  to  24 
omni  courses,  omni  course  sensitivity, 
to-from  and  flag-alarm  operation, 
left-center-right  on  90/150  cycle  and 
phase-localizers,  and  all  necessary 
quantitative  bench  tests.  Permits 
quick,  accurate,  check-out  of  aircraft 
just  before  take-off.  For  ramp  checks 
RF  output  1  volt  into  52  ohm  line; 
for  bench  checks,  0-10,000  micro¬ 
volts.  AF  output  available  for  bench 
maintenance  and  trouble  shooting. 

Drica  $>SS.0O  nat,  f.o.b.  iooiiton,  N.J. 

Type  H-12  VHF  Signal  Generator 
900  —  2100  me— source  of  cw  or  pulse 
amplitude-modulated  RF.  Power  level 
0  to  —120  dbm.  Internal  pulse  cir¬ 
cuits  with  controls  for  width,  delay, 
and  rate,  and  provision  for  external 
pulsing.  Frequency  calibration  better 
than  1%.  Built  to  Navy  specs  for 
research,  production  testing.  Equal  to 
Military  TS-419/U. 

I  AMT  I  $1,990.00  not 

V  ioonton,  N.J. 


OPHAR 


WAXES 

'COMPOUNDS 


Anti-Corona  high  heat-resietant  compounds  for 
Fly  Back  Transformers. 

Waxes  and  compotmds  from  10C°  F  to  285°  F 
Melting  Pohr'e  for  electrical,  radio,  television, 
and  electronic  components  of  all  tyi>es. 

Pioneers  in  fungus-resistant  waxes. 

Our  efficient  and  experienced  laboratory  staff 
is  at  your  service. 
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NEW  PRODUCTS  (caRtimitd)  ' 

i 

cations  given  include  general  de-  | 
scription,  electrical  characteris-  [ 
tics,  current  discharge  rate  and  j 
dimensions. 

Pneumatic  Tools.  Newage  Inter-  | 
national,  Inc.,  235  E.  42nd  St.,  { 
New  York,  N.  Y.  Catalog  PT  deals  | 
with  a  complete  line  of  pneumatic  ! 
tools  including  drills,  screwdriv-  ; 
ers  and  nut  runners,  countersink¬ 
ing  tools,  shears,  nibblers,  grind¬ 
ers  and  accessories.  An  illus¬ 
trated  description  of  each  tool  is 
given. 

Tube  Catalog.  General  Electric 
Co.,  Syracuse,  N.  Y.  A  new  107- 
page  pocket-size  handbook  lists 
the  essential  characteristics  of 
every  tube  likely  to  be  found  in 
any  a-m,  f-m  or  tv  home  receiver. 
The  reference  contains  ratings 
and  other  data  essential  to  fast, 
efficient  trouble  shooting.  Basing 
diagrams  for  each  of  the  856  dif¬ 
ferent  tube  types  listed  are  shown 
on  the  page  with  the  data.  Price 
is  35  cents. 

Electrical  Insulation.  The  INSL-X 
Co.,  Inc.,  Water  St.,  Ossining, 
N.  Y.,  has  issued  a  booklet  on  its 
electrical  insulating  and  specialty 
compounds.  Among  the  many 
u.ses  of  the  basic  raw  material  cov¬ 
ered  are  fungicidal  coatings,  arc- 
resisting  coatings,  coil  coatings, 
tool  insulation  and  insulating  var¬ 
nishes.  Complete  technical  de¬ 
scription,  curing-time-hours  chart 
and  price  list  are  included. 

Microwave  Test  Equipment.  Kings 
Microwave  Co.,  Inc.,  60  Marble- 
dale  Rd.,  Tuckahoe  7,  N.  Y.  A  re¬ 
cent  24-page  booklet  deals  with  a 
line  of  microwave  test  equipment 
and  components.  Included  are  il¬ 
lustrated  descriptions  of  high- 
power  terminations,  tees,  water 
loads,  low-power  waveguide  ter¬ 
minations,  glide  screw  tuners,  flap 
attenuators,  bidirectional  couplers, 
micrometer  wavemeters,  wave¬ 
guide  chokes  and  flanges  and  simi¬ 
lar  equipment. 


High  Temperatures?  Small  Space?  Severe  Conditions? 


Today's  trend  towards  miniaturization  makes  severe  demands  on 
electronic  wiring.  That  is  why  so  many  leading  electronic  equip¬ 
ment  manuiactvirers  specify  Rome  Synthinol  901.  A  resin  plastic¬ 
ized  polyvinyl  chloride  thermoplastic  compound,  it  is  Underwriters' 
approved  for  temperatures  up  to  iOS”  C.,  as  a  special  small-diam¬ 
eter  type  with  no  assigned  voltage,  as  well  as  for  regular  300  and 
600  volt  ratings. 

Where  space  is  a  problem,  Rome  Cable  engineers  hove  de¬ 
veloped  a  small-size  hook-up  with  with  an  8  mil  wall  of  Rome 
Synthinol  901  insulation  and  an  exceptionally  small  over-all 
diameter.  With  nylon  sheath  maximum  diameters  run  from  os  small 
os  .051"  for  24  AWG  to  .100"  for  16  AWG. 

What's  more  Rome  Synthinol  901  has  greater  resistance  to  heat 
deformation,  baking  embrittlement,  shrinkage,  cracking,  solvents, 
moisture  and  flame,  plus  improved  solderability.  It  is  available  in 
distinct,  permanent  colors,  either  plain  or  with  outer  coverings. 


MILITABY  TYPE  BOOK-UP  WIRE 

Rom*  Gobi*  U  cm  approvad  manufacturer  of  miUtory  types  SRIR,  SRHV  and  WL, 
complying  with  Army-Navy  loint  Specification  IAN-C-76,  as  well  os  shipboard  types 
SRI  and  SRIB  conforming  to  Specification  M1L-C-91S.  Insulated  with  Rome  Synthinol 
thermoplastic  compound,  these  wires  are  manufactured  in  the  complete  range  of 
spediication  sixes. 


Whatever  your  re¬ 
quirements,  you  can 
depend  on  Rome  for 
electronic  wires  of 
the  highest  quality. 
The  coupon  will 
bring  you  descrip¬ 
tive  literature. 


ROME  CABLE  CORPORATION 

DEPT.  E-7,  ROME,  N.  Y. 

Please  send  me  information  on  Electronic  Wiring. 

Name  . 

Company . . . 

Address  . — . . . . 


MAIL  IT  TODAY. 


City 


State _ 


Silvered  Mica  Capacitor.  Cornell- 
Dubilier  Electric  Corp.,  South 
Plainfield,  N.  J.  Bulletin  NB  141 
announces  the  type  22R  high-sta¬ 
bility  silvered  mica  capacitor  in 


/r  COMTM  LKMB  TO  BUY  THE  BEST 


ROME  CABLE  CORPORATION 

ROME,  NEW  YORK 
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NEW  PRODUCTS 


(cenHiiMd) 


— 

marks 
them  all 

FROM  ARTILLERY  SHELLS 
TO  MEDICAL  AMPULES 

MASTERS  OF  MARKING  — Since  1911 

Markem  mpthfxls,  machines,  type  and  inks  have  been  raarkinic  the 
prfxlucts  of  industr.’  for  forty  years.  Markem  machines  can  mark  up 
to  many  thousands  of  pieces  per  hour.  They  make  clear,  durable  im¬ 
prints  on  flat,  curved  or  irregular  surfaces  of  paint,  paper,  wood,  glass, 
metal,  leather,  plastic,  rubber,  fabric,  composition  and  pressure  sensi¬ 
tive  tapes.  No  special  skill  is  nee<led  for  their  operation.  Legend  and 
color  of  imprint  may  be  quickly  and  easily  changed. 

MAKE  YOUR  MARK  WITH  MARKEM 


When  your  products  need  marking  for  Identification,  Control  or  Market  —  ask 
Markem.  Submit  your  problem,  togi-ther  with  a  sample  of  the  item  to  be 
marked.  Markem  Nlachine  Company,  Keene  5,  New  Hampshire. 


j  less  than  postage-.stamp  size — J  X 
I  A  X  A  in.  The  capacitors  de¬ 
scribed  are  designed  to  be  used 
in  high-Q  electronic  circuits  where 
frequency  stability  and  minimum 
loss  must  be  maintained.  Elec¬ 
trical  and  mechanical  features  are 
listed. 

I  C-R  Equipment.  Allen  B  DuMont 
i  Laboratories,  Inc.,  1000  Main  Ave., 

I  Clifton,  N.  J.  A  16-page  booklet 
!  covers  a  line  of  cathode-ray  oscil- 
!  lographs  and  allied  equipment. 

An  illustrated  description  of  each 
:  unit  and  technical  specifications 
are  included. 

i  Wave  Shaper.  Berkshire  Labora- 
I  tories,  606  Lexington  Road,  Con- 
I  cord.  Mass.  Bulletin  B-1  deals  with 
the  Labmarker,  a  wave-shaping  de¬ 
vice  for  producing  time  marks  in 
cathode-ray  oscillography.  In¬ 
cluded  are  an  illustrated  descrip¬ 
tion.  technical  specifications  and 
ordering  information. 

Semiflexible  Coax  Cable.  Andrew 
Corp.,  363  E.  75th  St.,  Chicago  19, 
Ill.  Bulletin  68  describes  and  il¬ 
lustrates  the  type  S-450  semi-flexi- 
ble  coaxial  cable  that  is  I  in.  in 
diameter.  A  table  of  mechanical 
and  electrical  characteristics  and 
illustrated  descriptions  of  acces¬ 
sories  are  shown. 

I  Mercury-Type  Battery.  P.  R.  Mal¬ 
lory  &  Co.,  Inc.,  Battery  Division, 
North  Tarrytown,  N.  Y,  A  new 
technical  information  bulletin 
describes  the  constant  voltage, 
long  shelf  life,  compact  size  and 
other  characteristics  of  the  mer¬ 
cury-type  battery.  Included  are 
detailed  specifications  of  all  cells 
and  batteries  now  in  the  line  and 
a  general  discussion  of  the  wide 
range  of  multiple-cell  battery- 
packs  that  can  be  produced  by 
combining  standard  units. 

Analog  Computer.  Computer  Corp. 
of  America,  149  Church  St.,  New 
York  7,  N.  Y.,  has  issued  a  4-page 
booklet  describing  the  IDA  (In- 
tegro-Differential  Analyzer)  elec- 
'  tronic  analog  computer.  The  elec¬ 
tronic  “brain”  described  sells  for 
less  than  ^8,000  and  takes  up  no 
more  space  than  a  4-drawer  filing 
cabinet. 
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Double  Barrel  Advertising 


Advertising  men  agree  — to  do  a  complete 
advertising  job  you  need  the  double  effect 
'of  both  Display  Advertising  and  Direct 
Mail. 

Display  Advertising  keeps  your  name 
before  the  public  and  builds  prestige. 

Direct  Mail  supplements  your  display 
advertising.  It  pin-points  your  message 
right  to  the  executive  you  want  to  reach  — 
the  person  who  buys  or  influences  the 
purchases. 

More  and  more  companies  are  constantly 
increasing  their  use  of  Direct  Mail  because 


- - 

McGRAW-HILL 

DIRECT  MAIL  LIST  SERVICE 


it  does  a  job  that  no  other  form  of  adver¬ 
tising  will  do. 

McGraw-Hill  has  a  special  Direct  Mail 
Service  that  permits  the  use  of  McGraw- 
Hill  lists  for  mailings.  Our  names  give  com¬ 
plete  coverage  in  all  the  industries  served 
by  McGraw-Hill  publications  —  gives  your 
message  the  undivided  personal  attention  of 
the  topnotch  executives  in  the  industrial 
firms.  They  put  you  in  direct  touch  with  the 
men  who  make  policy  decisions. 

Some  people  have  a  wrong  conception  of 
Direct  Mail.  There’s  no  hocus-pocus  to  it— 
there’s  no  secret  formula— nor  is  there  need 
for  an  extensive  department  to  plan  and 
execute  your  mailing  program.  You  don’t 
even  need  your  own  mailing  lists. 

Probably  no  other  organization  is  as  well 
equipped  as  McGraw-Hill  to  solve  the  com¬ 
plicated  problem  of  list  maintenance  in  in¬ 
dustrial  personnel.  Our  lists  are  compiled 
from  exclusive  sources,  based  on  hundreds 
of  thousands  of  mail  questionnaires  and  the 
reports  of  a  nationwide  field  staff,  and  are 
maintained  on  a  twenty-four  hour  basis. 

In  view  of  present  day  difficulties  in 
maintaining  your  own  mailing  lists,  thjs  ef¬ 
ficient  personalized  service  is  particularly 
important  in  securing  the  comprehensive 
market  coverage  you  need  and  want. 

Ask  for  more  detailed  information  today. 
You’ll  be  surprised  at  the  low  over-all  cost 
and  the  tested  effectiveness  of  these  hand¬ 
picked  selections. 


Oijeck^|/uute. 

oh  oOlt  «P  *o 
17  capacitors 
per  minute 


PRICE 

»690®« 

E.O.I.  CINCINNATI 


with  the  New  CJippS'rd 
CAPACITANCE  COMPARATOR 


Any  type  of  condenser . . .  paper, 
mica,  oil  filled,  ceramic  or  elec¬ 
trolytic  .  .  .  can  be  graded  on  the 
PC-4  at  rates  up  to  8000  per  day 
by  an  unskilled  operator.  Working 
to  an  accuracy  of  0.2%,  the  PC-4 
is  a  companion  production  in¬ 
strument  to  the  famous  PR-5 
Automatic  Resistance  Comparator. 
Leading  manufacturers  have  found 
it  an  indispensible  tool  in  the  fight 
for  higher  quality  and  lower  pro¬ 
duction  costs.  Easy  operation  re¬ 
duces  inspection  time  to  an  ab¬ 
solute  minimum. 

Completely  self-contained,  the 
PC-4  requires  no  outside  attach¬ 


ments  other  than  the  Standard 
Capacitor  against  which  the  un¬ 
knowns  are  to  be  checked.  Oper¬ 
ates  on  110  Volt — 60  cycle  AC. 
Range:  10  mmfd  to  1000  mfd. 
Size:  18*  x  12*  x  12*.  Weight: 
approximately  35  lbs.  For  com¬ 
plete  details,  write  for  Catalog 
Sheet  7  -E. 

INSTRUMENT  LABORATORY  INC 

1125  Bonk  •  Cincinnoti  14,  Ohio 


MANUFACTURERS  OF  R.  F.  COILS  AND  ELECTRONIC  EQUIPMENT 


NEWS  OF  THE  INDUSTRY 

(continued  from  poge  141) 


ton  cargo  vessel  is  at  least  $2,000  a 
day. 

Equipment  to  be  used  until  the 
close  of  the  experiment  in  Decem¬ 
ber,  1951,  has  been  furnished  with¬ 
out  cost  by  Sperry  and  Raytheon. 
Certain  government  and  private 
craft  have  volunteered  as  target 
vessels  and  the  local  pilots’  associa¬ 
tions  are  also  cooperating  in  the 
experiment. 

Among  the  problems  to  be 
worked  out  are  reliable  radiotele¬ 
phone  communications  between 
ships  and  the  information  center 
at  Fort  Wadsworth  and  a  sure 
means  of  identifying  craft  from 
the  radar  scope. 


MIT  Promotions 

Faculty  promotions  at  Massachu¬ 
setts  Institute  of  Technology  which 
will  become  effective  July  1  were 
recently  announced.  Those  taking 
place  in  the  department  of  electrical 
engineering  are  as  follows: 

William  H.  Radford  of  Water- 
town  is  raised  to  the  rank  of  full 
professor;  Donald  P.  Campbell  and 
Robert  M.  Fano  of  Brookline  are 
promoted  from  assistant  to  asso¬ 
ciate  professors;  F.  Ralph  Hotter, 
Jordan  J,  Baruch,  Elery  F.  Buckley 
and  James  M.  Ham  of  Cambridge, 
Ronald  E.  Scott  of  West  Newton 
and  Albert  B.  Van  Rennes  of 
Weston  become  assistant  profess¬ 
ors.  Maurice  Boisvert  of  Win- 
throp,  Edward  J.  Craig  of  West 
Newton,  and  Cedric  F.  O’Donnell, 
Arthur  L.  Pike,  William  M.  Siebert, 
Kenneth  N.  Stevens  and  Robert  E. 
Turkington  of  Cambridge  are  ad¬ 
vanced  to  the  rank  of  instructor. 


International  Standardization 
Makes  Progress 

Continuing  progress  is  being 
made  in  the  direction  of  interna¬ 
tional  standardization  of  electric 
and  magnetic  magnitudes  and  units 
under  the  auspices  of  Technical 
Committee  No.  24  of  the  Interna¬ 
tional  Electro-technical  Commis¬ 
sion.  Existing  differences  of  defi¬ 
nitions  in  different  countries  are 
being  gradually  eliminated.  This, 
it  is  anticipated,  will  be  of  substan- 
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A  iM'w  book  tliAt  thornu^l' 
r<iv<>ni  anit'niu  thforv. 


.  .  .  And  dMTritM  bMie  clrriiit' 
TftrtouK  computing  machine  funo 


I  Print  I 
Name 


*  FfM  wir*  tampiM  and  informa- 
Hon  on  r«qu«st.  Spocial  constrvc- 
tions  mad*  to  yow  tpociflcoHont. 


rorapgn; 


PTMitlOQ 


NEW  DIFFERENTIAL 

m  inlAe^OViX^  luidiiwn 


Only  1  Spider  Gear 


ELECTRONIC  MOTOR 
and  WELDER  CONTROLS 


1Hcr«  U  pmcclcftl  help  for  tho«e  who  nuit 
•  selecg*  w  terviM  cl«ctrcinlc  eoDtrolM 

for  motors  nod  rssUunoo  wrldrrs.  Tbt  book  sx- 
plsins  dreult  oprmtioii  of  tuhr-opernted  OQUlp- 
mcnt  found  In  the  two  mn)or  groups  oT  motor  uni 
rstUuacv-wsIdlng  control.  Enrb  cb*pCrr  surts 
with  nn  imrodurtlOD  to  «  mraploto  riretmolc 
rquipOMOt  and  tbra  splits  it  into  its  component 
.  ctrralts.  pinpointing  eacb  op- 

erstlon  with  simple  <i«‘scrip 
tlon.<4  sod  disgrsms.  By 
Gsotm  M.  Chnts.  Mi  gg.. 
IMms..  M.se 


ANTENNAS 


iiietbodH  Of  amentia  m'^asure- 
ments.  and  their  engineering  ap- 
piiratioiM  to  antennas  fur  all  fre¬ 
quency  ranges.  Treats  the  slg 
nitlcant  Uiplra  of  point  sources- 
power,  held,  and  phaM»  patterns  • 
mutual  impedances  of  antennas-  end  tlreandbroad- 
side  arrays~lln<ar.  loop.  slot,  helical  and  other 
type*  of  antennas  .  .  .  streKsing  the  practical  aa- 
pet'ta  of  antenna  problems  throughout.  Includes 
recent  adranres  in  the  Held,  and  scores  of  diagrams 
equatlona.  tables,  and  formulas  supplement  sub¬ 
jects  discussed.  By  John  0.  Knurs.  133  gages. 
361  illustratiens.  $g.00 


•  3/16-inch 
available  in:  *  1  /4-inch 

•  5/16-inch 
shaft  diamstsrs 


This  new  development.  Ford's  latest  In  precision 
computing  mochanisms,  incorporating  Zerol  goors, 
makos  for  higher  accuracy,  far  less  friction,  with  a 
resultant  greater  life  expectancy— a  differential 
of  flno  Ford  precision. 
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TRANSMISSION  LINES 
AND  NETWORKS 

O  An  up-to-the  minute  guide  book  of  information 
on  the  thenrr  and  applications  of  traasmliwlnn 
lines  and  four  iciminal  netwarks.  Id.'^uaaea  trans¬ 
mission  from  an  analysis  of  s  o  stewly-state 
lines  with  no  reflection,  to  special  considerations 
for  radio -freuumey  llnea,  telephone,  and  telegraph 
linM.  and  puwer  transmihsian  lines.  I'oinu  up 
useful  iiiaterial  on  lour  terminal  networks,  and  the 
applicatioQ  of  theory  to  attenuators.  Impeslance- 
matrhlng  networks,  and  flltem.  I^videa  present 
da.v  tranamisaion  line  charts 
an<t  their  use.  By  WaJlar  C. 

Jehnaea.  3fl7  gages.  IMuttra- 
tiens.  U  90 


•  LOW  FRICTION:  This  smooth-runniriB  difftrtntiol  it  ufilqu«- 

ill  •xcoptionolly  low  friction  It  tho  tomw  in 
•ithor  dirtetion. 

•  HIGH  ACCUEACY:  Lost  motion  do«t  not  nxcMd  5  mlnutot  of 

ore  on  tho  1/4-inch  ond  5/16*inch  difforontioli  and 
7  minntot  on  tho  3/16-inch  difforontioi. 

FORD  INSTRUMENT  CO. 

Divition  of  Tho  Sporry  Corporotlon 

31*10  Thomgon  Avoowo,  lowf  MoimI  CHy  1,  N.Y. 


HIGH  SPEED 
COMPUTING 
DEVICES 


cnSii^e  leaders  specify 


A  Here  is  a  practical  manual  that  gives  the* 
variotu  mathematical  methods  and  pbTsical 
mechanlMns  which  have  been  developed  for  use  ini 
automatic  computation.  Famlliarlsea  you  wtthj 
the  general  character  of  computing  machines  .  .  .1 
outlines  the  arithmetic  technlquee  ernmoyed  Inl 


of  the  Integration  of  techniques  and  oomponenis 
into  oomMete  srstans.  and  iiinmri  switches  and 
gates,  arithmetic  systems,  data  conversion  equip¬ 
ment.  etc.  Edited  by  W.  W.  SiHler.  Jr.,  E.R.A  .I 
Ine.  440  gagM,  90  rilvs..  $9.M  I 


SEE  THEM  10  DAYS  FREE 


McGraw-Hill  Book  Co. 

330  W.  42nd  St.,  NYC  IB 

Bend  me  bookfsl  checked  below  for  10  days’  «x- 
amlnaUoti  on  approval.  In  10  days  I  will  remit 
for  bookti)  I  keep,  plus  few  cents  for  deliver^- 
uid  return  unwanted  bookfsl  postpeid.  (We  pav 
lor  delivery  tf  you  remit  with  this  coupon;  aame 
return  privllefe.) 

□  1.  CHUTE— Dectronle  Motor  and  Welder  Con¬ 
trol,  |g.50 

as.  KilAu6 -.Antennas.  MOO 

3.  JOHNSON — TransmMon  lines  and  Net¬ 
works.  M  00 

□  4.  E.R.A.— High  Speed  Computing  Devices,  M-M 


rUXIBU  INSULATtO 

WIRE*  CABLE 


coot  1507  M _ - 

*WG 

oai”ws" 
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coot  2059  M  _ 


CABLES!^ 
}  SHIELDS 
BJAIDSI^ 


eonoN  * 

NrOM 

KAsne* 


*TV4KHJTrs  oidMlw  plosik 
Nm  coeered  fikarfloi 

loadinB  ofifinoofo  tRocily  TINSOilTi 
Mifdotvro  Wiro  and  CoAlo 


mMotafUmlMi 
pr-giom  OmmimI  Im,  wlgW,  htt  ipm, 
and  gnmit  RcxIbilMy.  Only  TMSOUTI  I, 
■xdutiv.ly  I.  Hil,  Md  —  mwiring 
yo«  €4  fodar  Mrvk.,  loww  xMt.  titpmm. 
quollly,  odvoned  dmign  and  knaw-lMW, 
««d  tpMkriixtd  taclIHlM. 


iTENSOLITE 

INSULATED  WIRE  CO.,  INC. 

196  MAIN  STPMT  TARPyT''AN  14  Y 
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tial  benefit  to  electrical  enRineerinj? 
throiighout  tlie  world. 

One  of  the  overall  objectives  of 
Technical  Committee  No.  24  is  to 
formulate  for  general  acceptance 
the  MKS  (meter-kilogram-second) 
system,  sometimes  called  the  Giorgi 
System.  The  MKS  system  has  the 
advantage  that  its  use  results  in 
units  of  current,  voltage,  and  re¬ 
sistance  which  are  respectively  the 
ampere,  the  volt,  and  the  ohm.  This 
makes  it  more  suitable  for  engi¬ 
neering  work  than  the  CGS  (centi¬ 
meter-gram-second)  system,  which 
is  in  widespread  use.  It  is  recog¬ 
nized,  however,  that  the  CGS  Sys¬ 
tem  has  certain  advantages  for 
physicists.  There  is  no  thought  of 
replacing  one  by  the  other,  but 
simply  of  providing  a  second  sys¬ 
tem  that  will  be  particularly  helpful 
to  engineers. 

Prior  to  World  War  II,  meetings 
of  Technical  Committee  No.  24 
were  held  on  an  average  of  about 
once  every  two  years.  Due  to  the 
war  and  later  the  death  of  the  com¬ 
mittee’s  chairman.  Professor  Ken- 
nelly  of  MIT,  no  meetings  were 
held  from  1938  until  last  summer 
when  the  Committee  met  in  Paris 
on  July  17  and  18. 

Questions  raised  by  delegates  at 
the  Paris  meeting  were  also  pro¬ 
posed  for  consideration  at  the  Com¬ 
mittee’s  next  meeting.  These  in¬ 
cluded  (1)  the  most  satisfactory 
name  to  be  assigned  to  the  MKS 
System;  (2)  the  name  to  be  as¬ 
signed  to  the  unit  of  induction ;  and 
(3)  possible  merger  of  Technical 
Committees  No.  24  and  25.  Opin¬ 
ions  are  being  sought  from  all  of 
the  National  Committees  concern¬ 
ing  these  matters.  This  work  in 
the  United  States  is  being  done 
through  the  Sectional  Committee 
on  Electric  and  Magnetic  Magni¬ 
tudes  and  Units,  C61,  under  the 
procedure  of  the  American  Stand¬ 
ards  Association,  70  E.  45th  St., 
New  York,  N.  Y. 


•  If  your  requirements  are  for  extra  fine-pitch  gears  and 
pinions  with  precision  tolerances,  send  us  your  prints 
for  quotation.  Beaver  Gear  engineers  are  trained  to  assist 
you  in  the  design  and  application  of  this  type  gear. 
Our  workmen  are  specialists  in  manufacturing  small 
and  medium  size,  fine  and  extra  fine-pitch  gears  to  your 
most  exacting  specifications. 


OVERLAY 


The  Finest  of  Laminated  Materials 


We  are  providing  manufacturers  with  a  complete  line  of  precious 
metals  laminated  to  non-precious  base  metals  made  to  their  exact  speci¬ 
fications  within  the  following  limitations: 

SHUT  tTOCKi  Maximum  width — 5' 

Minimum  width — Vi* 

Thickness — down  to  .003* 
niMNOt  Maximum  diameter  I  ’  x  .030'  wall 
WIUi  All  sizes  down  to  .0045*  diameter  also 
squares,  rectangular  and  odd  shapes. 

In  addition  to  laminated  materials  we  also  furnish  alloyed  gold  and 
silver  in  sheet,  wire  or  tubing  form. 

The  many  varied  applications  of  our  materials  cannot  be  listed  here, 
V  but  you  are  cordially  invited  to  inquire  for  infor- 

M||«^M|M|HM^^mation  regarding  your  requirements. 


Cooperative  Research 
Program  Announced 

A  PROGRAM  by  which  Philco  Corp. 
will  join  Mas.sachusetts  Institute 
of  Technology  in  many  fields  of 
scientific  research  useful  both  to 
national  defense  and  to  the  civil- 


The  Home  of  IMPROVED  Service 


Th*  IMPROVED  SEAMLESS  WIRE  COMPANY 

incMawMAm  tmo 

775  Eddy  Street,  ^evidence  5,  Rhode  Island 
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JUST  PLAIN 
RUGGED 


instrument  of 
highest  QUALITY 
.  .  .  PRECISION 
.  .  .  ACCURACY 


Th«  BurliA^toffi  **H«riii«fkolly  Imtnim^nt  wos 

dMtffi«d  ond  It  mgfittfoctvr»d  to  conform  to  JAN 
spocTficotlont  for  soolod  Imtrtfmofifs. 


*  ExcoUont  thioldinq  duo  to  coto  mcrtorial  and  construction. 
'  Doubio  strength  door  glass. 

'  Black  satin  onodUod  aluminum  bosol. 


'  Dosignod  to  onhonco  panel  oppooronco. 

'  Aeoilablo  in  IVk"  square,  2^**  and  round  coee  typos. 

'  Guaranteed  for  one  year  against  workmanship  and  moterlals. 


Best  Buy  Burlington 


BURLINGTON  INSTRUMENT  COMPANY 

DEPT.  F-71,  BURLINGTON,  IOWA 


0. 


aif'-spoced  ailiculaied 

R.F.  CABLES 


THE  LOWEST  EVER 
CAPACITANCE  OR 
ATTENUATION 


to  handle  direct  enquiries 
from  overseas  and  can  give 

/MAteoi4rF/>a/imEf/siir  usa. 

BUM  ia  Dollars  Sotthmoot  bf  year  chock. 
Traasaction  as  simpla  as  aay  local  bar. 


MICH  POWER 


_ lezeigiEEiczal 

[ryrseTtEaPEim 

gy2|QiEi3. 

I  DMBimjSR-SFm  I 

I  ■J'<T^giis7nirm 

iBMBlIBlEEiPTTl 
lEEMDEllillOarm 
HTSBTsrmnrit^ 
ImTgeimsirsFTn 
r*>epnimsxspyn  v  l.c 


TRANSRADIO  LTD  caDnEHiEnngi 


fOMTHfcCTOKS  TO  M  CO  VC  M  N  M  *  N  T 

I3SA  CaOMWIlt  ROAD  LONDON  SWT  ENCIANO 
ritAns>,Ai/  iiAti-on 


jt  ¥tiy  ItmrCa^eiiattct^ 


&DUSI 

TESTS 


Bowser  Sand  and  Dust  Chambers 
provide  facilities  for  testing  aircraft 
and  electronic  components  in  com¬ 
pliance  with  all  MIL,  JAN,  USAF, 
AN  and  other  testing  specifications. 
Testing  is  done  in  air-suspended 
sand  and  dust  at  high  and  low  air 
velocities.  Temperature  control  of 
the  air  is  accurately  provided. 

Bowser  also  manufactures  engi¬ 
neered  environmental  equipment 
for  testing,  processing  and  storoge 
in  a  wide  range  of  sizes  and  per¬ 
formance  ratings.  Take  advantage 
now  of  Bowser's  long  continuous 


■OWSM  TKN.  lima.,  TwryvilU,  Cmr. 

S«mI  mo  mon  MormoHoo  om  ffc*  MlawiRt;  i 
IWtHiCiBBliR  □  HtkMIiMTNll  Q 

Mill  Tm  Tna  □  MMm  ImMm  Toll  □ 

In  Thv  lits  □  M I M  THU  □ 

FofB  (  Maiily  THh  □  Ldmi  tail  IMs  □  i 


BOWSER 

TECHNICAL  REFRIGERATION 

DIVISION  BOWSER  INC 
TERRYVIllE  •  CONN 
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Specify 

"CPRES  BY 

MOIDITE 


Samples  promptly 
submitted  upon  request 
for  design,  pre-production, 
and  test  purposes 

SEND  FOR  CATALOG  108 
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NATIONAL 


Cannon  Electric  Co.,  is  the  new 
name  of  the  Cannon  Electric  De¬ 
velopment  Co.,  Division  of  Cannon 
Mff?.  Corp.,  Los  Angeles,  Calif., 
manufacturers  of  plugs  and  signal 
equipment. 

Keystone  Carbon  Co.,  St.  Marys, 
Pa.,  has  recently  completed  the 
addition  of  20,000  sq  ft  of  floor 
space  for  the  manufacture  of  pow¬ 
dered  metal  parts  and  negative- 
temperature-coefficient  resistors. 

Philco  Corp.  has  purchased  three 
new  plants  in  Bedford,  Ind.,  about 
65  miles  southwest  of  Indianapolis. 
This  will  add  about  175,000  sq  ft 
to  the  company’s  overall  manufac¬ 
turing  facilities  of  4,200,000  sq  ft. 

Raytheon  Mfxj.  Co.,  Newton, 
Mass.,  has  announced  plans  for  the 
erection  of  a  new  plant  in  Quincy, 
Mass.,  by  the  Receiving  Tube  Divis¬ 
ion  of  the  company.  The  86,000-sq 
ft  plant  will  be  devoted  exclusively 
to  the  manufacture  of  subminia¬ 
ture-type  electronic  tubes. 

Westinghouse  Electric  Corp.  has 
purchased  75  acres  on  a  corner  of 
the  Baltimore  Friendship  airport 
to  build  a  plant  for  the  production 
of  automatic  computers  to  direct 
gun  and  rocket  fire,  radar  and  auto¬ 
pilots  for  fighter  planes  and  guided 
missiles,  and  complete  airborne  ar- 


dealgn! 


ian  economy  was  recently  an¬ 
nounced. 

Both  Philco  and  the  Institute 
have  cooperated  for  the  past  10 
years  in  a  program  of  training  en¬ 
gineers,  in  many  forms  of  elec¬ 
tronic  development  work  and  in  the 
exchange  of  technical  information. 
Under  the  new  agreement  both  will 
exchange  information  on  research 
results  in  a  variety  of  fields.  Mili¬ 
tary  and  commercial  electronics, 
television  and  radio  are  among  the 
subjects  of  joint  interest. 

The  program  also  calls  for  spe¬ 
cial  conferences  and  seminars,  an 
e.xchange  of  visits  by  MIT  and 
Philco  executive  and  technical  per¬ 
sonnel,  use  of  scientific  libraries 
and  a  joint  policy  to  cover  inven¬ 
tions  and  patents. 


BUSINESS  NEWS 


NEWS  OF  THE  INDUSTRY 


(CQntinMed) 


COMPANY 

1410  Chestnut  Ave.,!  Hillside  5,  N.  J. 

taniMtiiCi.  MiithP.Mnws  PuMIhMni  t  ItucMis  bnUriiNilit 

ITSIf.Niitkllit.  IMtM  niSSNttnmf  CmMiMII 

CMciciH.ll.  FittttMlt.  N.  T.  Uttacilii.CaL  kNKUnt 


bifl  Motor  No.  5301 


lYCLING  IS  ONLY  ONE 
OF  MY  MANY  ASSETS' 


HIGH  SPEED  ELECTRONIC 

REDETERMINED 

COUNTERS 


AM  types  of 

AGASTAT 


For  thoM  opplicotioni 


o  automatic  machine  CONTMl 
O  PACKAOIHC  iv  kedetermined  count 
O  IINEAI  MEAtUIEMENTS 
o  FREQUENCY  MEASUREMENTS 
O  time  INTERVAl  CONTROl,  .. 


DELAY 


RELAYS 


are  solenoid  actuated  —  pneumatically  timed.  For  AC  and  DC 
service.  It  will  pay  you  to  take  time  out  to  investigate  Agastat 
Time  Delay  Relays.  Information  and  literature  on  request. 


AMERICAN  GAS  ACCUMULATOR  COMPANY 

1027  NEWARK  AVENUE  •  ELIZABETH  3,  N.  J. 


The  ONLY  counter 
with  ALL  these  features! 

•  COUNTS  AT  RATES  UP  TO 

60,000  PER  MINUTE 

•  ABSOLUTE  ACCURACY 

•  INSTANTANEOUS  AUTOMATIC  RESET 

•  NO  MOVING  PARTS, 

FRICTION  OR  INERTIA 

•  SIMPLE  DIAL  SELECTION  OF  COUNT 


Potter  Predetermined  Electronic 
Counters  extend  the  field  of  auto¬ 
matic  counting  and  control  far 
beyond  the  scope  and  capabilities  of 
existing  mechanical  and  electrome¬ 
chanical  devices.  There  are  no  mov¬ 
ing  parts,  therefore,  wear,  slippage 
and  inertial  effects  are  eliminated. 

Although  the  standard  models 
count  at  rates  up  to  60,000  per  min¬ 
ute,  counters  capable  of  counting  at 
higher  rates  are  available. 

A  complete  line  of  photoelectric 
and  electromagnetic  detectors,  for 
counting  any  material  or  action,  can 
be  supplied. 

The  instruments  are  easily  applied 
to  any  problem  requiring  the  precise 
measurement  or  control  of  QUAN¬ 
TITY,  LENGTH,  TIME,  FRE¬ 
QUENCY,  REVOLUTION  or  CAM 
SEQUENCE.  Absolute  accuracy  of 
count  is  guaranteed. 

Write  today  for  an  accurate  op- 
ptaiial  oi  your  problem  to  Dept.  6-B. 


POTTER 

INSTRUMENT  CO. 

incorporated 


CABIN  PRESSURE 

The  AiResearch  Rate  of 
Change  Control  regulates  the 
rale  at  which  pressure  in  the 
airplane’s  cabin  changes.  An 
W.  Haydon  Motor  was  chosen  to 
drive  the  instrument  because  of 
>ved  performance  record  in  scores 
wrtant  aircraft  applications.  Other 
for  which  similar  A.  W.  Haydon 
s  are  used  include  controls  for 
d  propeller  de-icing,  propeller 
tervalometer,  hydraulic  bypass,  fuel 
well  as  recorder  chart  drives,  trim 
telemetering  and  destruaor  -  ^ 

t»r 

et*  csulog.  _ _ 
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(continued) 


NEW  E  E  LAMP 
Controls  ] 


mament  systems.  The  new  400,- 
OOO-.sq  ft  plant  is  expected  to  be 
completed  by  autumn. 


Zenith  Radio  Corp.  has  begun  ex¬ 
cavation  on  its  new  453,000-sq  ft 
plant  at  1500  N.  Kostner  Ave.,  Chi¬ 
cago,  III.  The  plant  will  be  used  for 
manufacturing  components  and  the 
assembling  and  testing  of  elec¬ 
tronic  equipment  for  the  military 
services. 


Objectionable 

^M^Odors! 


National  Electronic  Meg.  Corp., 
Long  Island  City,  N.  Y.,  manufac¬ 
turers  of  quartz  crystals,  crystal 
holders  and  other  electronic  parts 
during  World  War  II,  has  resumed 
production  of  these  items  to  meet 
current  military  demand. 


The  Workshop  Assocutes,  Inc., 
Needham,  Mass.,  recently  became  a 
wholly-owned  subsidiary  of  The 
Gabriel  Co.,  Cleveland,  Ohio. 


Liston-Folb,  Div.  of  Atlas  Coil 
Winders,  has  now  incorporated  as 
Liston-Folb  Instrument  Co.,  Inc., 
and  has  moved  into  new  quarters 
at  20  Beckley  Ave.,  Stamford, 
Conn.,  thus  expanding  facilities  for 
production  of  d-c  breaker  amplifiers 
and  other  special  electronic  equip¬ 
ment. 


This  new  G-E  Ozone 
IWV  Lamp  emits  ultraviolet 
energy  that  creates 
ozone.  Ozone  chemi- 
cally  destroys  or  masks 
"  many  disagreeable  odors 
and  substitutes  the  fresh 
smell  of  outdoors. 


Jerrold  Electronics  Corp.,  manu¬ 
facturer  of  multiple  tv  antenna  sys¬ 
tems,  has  expanded  production  and 
laboratory  facilities  by  moving  to 
new  plant  apace  at  26th  and  Dick¬ 
inson  Sts.,  Philadelphia,  Pa. 


Extra  Sales 

Your  Product 

The  tiny  4-watt  size  makes  it  easy  to 
design  into  your  product  — adding  to 
its  value  and  appeal. 

Among  its  useful  applications  are: 

Public  Rest  Rooms  Clothes  Dryers  Air  Conditioners 

Kitchens  and  Bathrooms  Refrigerators  Beverage  Vendors 

As  the  Ozone  Lamp  has  a  mild  germicidal  effect,  it  may  be  used  in 
small  sanitary  storage  cabinets. 

To  use  the  ozone  lamp  a  ballast  is  required.  For  complete  informa¬ 
tion  on  this  amazing  new  lamp,  write  or  phone  your  nearest  General 
Electric  Lamp  ofiice. 


McCormick  Selph  Associates,  de¬ 
signers  and  manufacturers  of 
glass-to-metal  seals  for  guided-mis- 


sile  and  other  specialized  applica¬ 
tions,  have  moved  from  Belmont, 
Calif.,  to  new  quarters  in  Palo  Alto, 
(’alif. 


You  can  put  your  cotij 


knee  tn 


GENERAL 


ELECTRIC 


Andersen  Laboratories,  Inc., 
West  Hartford,  Conn.,  has  taken 
over  the  busines.s  and  personnel  of 
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HEAT  RESISTANT  WIRES  FOR  EVERY  APPLICATION 


THE  LEWIS  ENGINEERING  CO 


/  /-  V 

NAUGATUCK 


CONNECTICUT 


CHOOSE  the  right 

STANLEY 

IRON 

for  every  job 


2KW 

VACUUM  TUBE 
BOMBARDER 

OR 

INDUCTION 
HEATING  UNIT 


CHECK  THESE 
IMPORTANT  FEATURES 


V  Hvoting  hood  sealod  at  work*  9^. 

ing  end, protects  against  flux  fumes. 

V  Uniform  flow  of  heat  for 
continuous  soldering. 

\  Balanced  for  easy  handling. 

\  Pure  copper  replaceable  tips.  /S^  “ 

V  Cord  strain  relief. 

V  An  iron  for  every  purpose. 

V  Choice  of  Krew-in  or  piug*in  tips. 

V  Available  in  standard  vohages. 

V  Armor  Clad  Tips  available  for  oil  sizes 

of  irons  ~  lost  3*10  times  longer  on  production  soldering 


SEND  for  this  NEW  helpful  folder  on  Stonley  Electric 
Soldering  Irene  end  Armor  Ood  Tips.  FREE 


STANLEY  TOOLS,  NEW  BRITAIN,  CONN. 
THE  TOOL  BOX  OF  THE  WORLD 


STANLEY 


Never  before  o  value  like  thi>  new  2-KW 
bench  model  "Bomborder"  or  high  fre¬ 
quency  induction  heater  ...  for  laving 
time  and  money  in  lurfoce  hardening, 
brazing,  soldering,  onnealing  and  mony 
other  heat  treating  eparations. 

Simple  .  .  .  Easy  to  Operate  .  .  . 
Ecenomical  Standardizetion  of 
Unit  Mokes  This  New  Low  Price 
Possible. 

This  compact  induction  heater  soves 
space,  yet  performs  with  high  tfficiancy. 
Operates  from  220-volt  lino.  Complete 
with  foot  switch  and  ono  hooting  coil 
mode  to  customer's  requirements.  Send 
somples  of  work  wanted.  We  will  od- 
vise  time  cycle  required  for  yeur  par¬ 
ticular  job.  Cost,  complete,  only  $650. 
Immediote  delivery  from  stock. 

Scientific  Electric  Electronic  Heaters  ore 
mode  in  the  fallowing  ranges  ef  Power; 
1  -2  -  -5-7W-10-12i4-15-18-25-40-60 

80-)00-250KW. 


HARDWARE  •  TOOIS  •  ELECTRIC  TOOLS  •  STEEL  STRAPPING  •  STEEL 


HEATING  UNITS 

HEATING  ELEMENT 

RESISTANCE 
LINE  CORD 

THERMOCOUPLE  WIRE 

ASBESTOS  LEAD 
&  FIXTURE  WIRE 

INSULATED 
RESISTANCE  WIRE 

FIBERGLAS 
INSULATED  WIRE 

WIRE  TO  ANY 
SPECIFICATIONS 


Division  of 


107  Monroo  St.,  Gorfiold,  N.  J. 
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SPAC€  SAVeP^ 

JOHNSON^W 


the  Andersen-Shaw  I^aboratories 
and  is  continiiini?  researrh  and  de¬ 
velopment  work  in  the  ultrasonic 
field.  In  addition  the  new  company 
is  manufacturing  ultrasonic  delay 
lines  an<l  ultrasonic  generators. 


PERSONNEL 

W.  B.  Whalley,  engineering  spe¬ 
cialist  for  Sylvania  Electric  Prod¬ 
ucts  Inc.,  Bayside,  N.  Y.,  was  re¬ 
cently  appointed  adjunct  profes.sor 
in  electrical  engineering  for  the 
Polytechnic  Institute  of  Brooklyn. 


Today's  modern  equipment  demands  a  com¬ 
pactness  not  believed  practical  a  few  years  ago. 

To  meet  today’s  demands  for  a  condenser 
the  size  of  a  penny,  JOHNSON  designed  these 
miniature  air  variables  —  the  smallest  air  vari¬ 
ables  ever  built! 

Here  are  real  space  savers,  both  in  front  of 
and  behind  the  panel.  Ceramic  plates  measure 
only  V«"  wide  by  high! 

In  spite  of  their  extremely  small  size,  these 
diminutive  condensers,  accurately  produced  to 
close  tolerances,  are  as  precisely  and  carefully 
built  as  a  fine  watch  .  .  .  are  completely 
dependable. 

Three  types  are  available:  The  customary 
Single  Section,  a  Differential  and  a  Butterfly. 

These  tiny  condensers  are  unequaled  for  TV 
and  FM  applications,  laboratory  and  test 
equipment,  military  and  other  communica¬ 
tions,  and  in  a  multitude  of  VHP  and  UHF 
uses  where  compactness  and  peak  perform¬ 
ance  are  demanded. 


15M11  142  2  3 
20M11  19  6  2.7 


DIFFERENTIAL 

mmf 

Cat.  No.  Max.  Min. 

6MA11  so  15 

9MA11.  .  8  7  18 

15MA11  .  14  2  2  3 

19MA11  19.6  27 


W.  B.  Whalley 


Louis  C.  Kunz  was  recently  pro¬ 
moted  from  section  engineer  on  c-r 
tubes  at  GE’s  Electronics  Park  to 
product  manager  for  c-r  tubes  in 
the  company’s  tube  division,  with 
hoad(iuarters  at  Schenectady,  N.  Y. 


EaMANUEL  K.  PioKE.  formerly  dep¬ 
uty  for  natural  sciences  at  the  Of¬ 
fice  of  Naval  Research,  Washing¬ 
ton,  D.  C.,  has  been  appointed 
deputy  chief  of  research  and  chief 
scientist  of  the  ONR. 


Split  sleeve  bearings  and  soldered 
plate  construction  insure  perfect  align* 
ment  even  during  rigorous  portable- 
mobile  service. 

Beryllium  copper  contact-tension  spring 
guarantees  permanent  peak  perform¬ 
ance. 

Single  hole  mounting  bushing  thread¬ 
ed  y4*32x  with  flats  to  prevent  turning. 


Voltage  breakdown  12S0  V  peak. 
Steatite  insulation  treated  with  OC-200 
for  maiimum  moisture  resistance. 
Nickel-plated  brass  plates  spaced 
.017" 

Improved  stator  terminal. 

3/16"  shafts  slotted  for  screw  driver 
adjustment. 


Frederick  N.  Jacob,  formerly  chief 
engineer  of  Aladdin  Radio  Indus¬ 
tries,  Inc.,  has  joined  Belmont 
Radio  Corp.,  Chicago,  Ill.,  as  pro¬ 
ducts  manager  for  infrared  equip¬ 
ment. 


Eugene  F.  Grant,  former  chief  of 
the  Computer  Branch  at  Air  Force 
Cambridge  Research  Laboratories, 
has  been  appointed  to  the  post  of 
coordinator  of  electronics  research 
and  development  for  the  W.  L. 
Maxson  Corp.,  New  York,  N.  Y. 


JOHNSON  miniature  air  variables  are  avail¬ 
able  in  production  quantities  with  special  leatures 
such  as:  1.  Lockins  bearing,  illustrated  at  leK, 
2.  With  180°  stop,  3.  Various  shalt  extensions, 
4.  .0135"  spacing  ollering  capacities  up  to  30 
mmid.,  5.  High  torque. 

You  are  invited  to  submit  your  engineer's 
specilications  and  quantity  desired.  We  will  be 
happy  to  quote  prices. 

JOHNSON  Catalog  701,  yours  lor  the  asking, 
describes  this  miniature  line  as  well  as  other 
JOHNSON  variable  condensers. 


MODIFICATIONS 
AVAILABLE  ON  SPECIAL 
ORDER  ^ 


George  H.  Phelps,  formerly  a.s.so- 
ciated  with  RCA  Victor,  was  re¬ 
cently  appointed  chief  engineer  of 
Hammarlund  Mfg.  Co.,  Inc.,  New 
York  City,  manufacturers  of  com- 
1  mercial  receivers,  selective  calling 
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5406  Schuler  St. 


Houston  6,  Texas 


"Tile  BIRTCHER  ^oxftoxatuxH 


/\/^  BIRTCHER  TUBE  CLAMP 
MINIATURE  TUBES 


We  have  complete  manufacturing 
facilities  to  mold  "Teflon"  for  your  ap¬ 
plication  in  the  following  shapes; 

•  Tapes  •  Special  Molded  Shapes 

•  Tubes  •  Sheets  •  Packing  Sets 

•  Gaskets  Plain  and  Envelope  *  Rods 

SEND  fOR  CATALOGUl  7M 


We  are  now  working  at  the  highest 
capacity  in  our  history.  We  intend 
to  do  our  best  to  protect  the  in¬ 
terests  of  our  many  customers — 
not  of  just  a  chosen  few,  but  of 
oil  those  who  are  regular  buyers 
of  Nothelfer  Transformers.  We 
ask  your  patience  and  understand¬ 
ing  under  present  abnormol  con¬ 
ditions. 


POSITIVE  PROTECTION 
AGAINST  LATERAL  AND 
VERTICAL  SHOCK  I 


“TEFLON”  APLASTIC 

HAS  OUTSTANDING  ELECTRICAL 
PROPERTIES 


•  It's  power  factor  is  less  than  0.05% 
over  the  entire  spectrum  measured  to 
date,  60  cycles  to  30,000  megacycles. 
Its  volume  resistivity  is  greater  than 
10'^  ohm-cm.  even  after  prolonged 
soaking  in  water.  The  surface  resistiv¬ 
ity  of  the  plastic  is  quite  high  and 
drops  to  only  10’’  ohms  at  100%  rela¬ 
tive  humidity.  "Teflon"  also  shows 
good  arc  resistance.  On  exposure  to  an 
arc,  the  material  is  decomposed  to  o 
vapor  which  leaves  no  carbonized  path 
regardless  of  time  of  exposure  to  the 
arc.  Short  time  dielectric  strengths 
are  high.  These  values  range  from 
1000  to  2000  volts  per  mil.,  depending 
on  thickness.  "Teflon"  is  almost  as 
good  in  this  respect  at  200^  C  (392”  F) 
as  at  room  temperature. 


Special  TRANSFORMERS 

by  NOTHELFER 


Proven  by 
Past 

Performance 


NOTHELFER 

WINDING  LABORATORIES 
9  ALBEMARLE  AVE.,  TRENTON  3,  N.  J. 


The  New  Birtcher  Type  2  Tube 
Clamp  holds  miniature  tubes  in  their 
sockets  under  the  most  demanding 
conditions  of  vibration,  impact  and 
climate.  Made  of  stainless  steel  and 
weighing  less  than  Vi  ounce,  this 
New  clamp  for  miniature  tubes  is 
easy  to  apply,  sure  in  effect.  The  base 
IS  keyed  to  the  chassis  by  a  single 
machine  screw  or  rivet. ..saving  time 
in  assembly  and  preventing  rotation. 
There  are  no  separate  parts  to  drop 
or  lose  during  assembly  or  during 
use.  Birtcher  Tube  Clamp  Type  2  is 
t>r.i/;iig  or  soldering  at  any  point. 

If  you  use  miniature  tubes,  protect  them  against  lateral  and  vertical  shock 
with  the  Birtcher  Tube  Clamp  (Type  2).  Write  for  sample  and  literature. 

Builder  of  millions  of  stainless  steel  Locking  Typie  Tube  Clamps  for  hundreds 
of  electronic  manufacturers. 
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j  NEWS  OF  THE  INDUSTRY  (continued) 

I  and  remote  control  apparatus,  vari- 
!  able  air  capacitors  and  radar  com- 
I  ponents. 


Richard  H.  Dork,  former  audio  and 
tv  systems  consultant,  has  joined 
the  staff  of  Brach  Mfg.  Div.  of 
General  Bronze  Corp.  as  electronics 
project  engineer.  He  will  take 
charge  of  the  company’s  govern¬ 
ment  electronics  projects. 


John  J.  Farrell,  formerly  engi¬ 
neer  in  charge  of  commercial 
products  for  General  Electric  Co.’s 
transmitter  division,  has  been  ap¬ 
pointed  assistant  manager  of  en¬ 
gineering  for  the  company’s  com¬ 
mercial  equipment  division. 

Re.\  Wilson,  formerly  chief  engi¬ 
neer  of  Tele-Vogue,  Inc.,  Chicago, 
Ill.,  has  bfen  elected  vice-president 
in  charge  of  engineering  for  the 
company. 

W.  G.  Henke,  formerly  test  equip¬ 
ment  design  engineer  of  Admiral 
Corp.,  has  joined  Tele-Vogue,  Inc., 
as  coordinator  of  engineering. 


K.  B.  Steinberg,  previously  affili¬ 
ated  with  Remington  Rand  Inc.,  is 
now  associated  with  The  Reflectone 


July,  195;  — ELECTRONICS 


H.  B.  Fancher 


R.  H.  Dori 


ECLIPSE-PIONEER 

Announces  the  New  Line  of 


SYNCHRO!^ 


Size  of  pygmy 
os  compared 
fo  AY-200 
series  outline 


Eclipse-Pioneer  has  added  a  tiny  new  member  to  its  great  family 
of  famous  Autosyn*  synchros.  It’s  the  new  AY- 500  series,  a 
precision-built  pygmy  weighing  only  IY4  oz.  while  scaling  only 
1.278'  long  and  .9.5'^'  in  diameter  (the  same  diameter,  inci¬ 
dentally,  as  a  twenty-five  cent  piece).  Its  accuracy  and  depend¬ 
ability  are  assured,  thanks  to  Eclipse-Pioneer’s  17  years  of 
experience  and  leadership  in  the  development  of  high  precision 
synchros  for  aircraft,  marine  and  industrial  applications.  For 
more  detailed  information  on  the  AV-500  and  other  E-PAutosyns, 
such  as  the  remarkably  accurate  A V-  200  series  (guaranteed 
accuracy  to  within  15  minutes  on  all  production  units),  please 
write  direct  to  Eclipse-Pioneer,  Teterboro,  N.  J. 

*•16.  TtAOE  MAtR  tCNOIX  RVIATIOH  CO»PO*RTKM  LOOK  FOt  TMC  PIONEER  MAIK  V  OMLITT 


Joseph  A.  Idank  has  joined  the 
staff  of  Parco  Design  Corp.,  New 
York,  N.  Y.,  as  chief  engineer  of 
the  Special  Devices  Division  where 
he  will  direct  research,  development 
and  engineering  on  precision  me¬ 
chanical  and  electronic  devices  and 
instruments  for  use  on  highly  spe¬ 
cialized  industrial  and  Armed  Serv¬ 
ices  projects. 

H.  B.  Fancher,  with  General  Elec¬ 
tric  Co.  since  1936,  has  been  pro¬ 
moted  to  division  engineer  of  com¬ 
mercial  products  for  the  company’s 
Commercial  Etpiipment  Division, 
Syracu.se,  N.  Y. 


Typical  Performance  Characteristics 


On*  AY-201-3  Driving 


On*  AY- 500-3  Driving 


INPUT 

Voltage 

Frequency 

Current 

Power 

Impedance 

OUTPUT 

Voltage  Max. 

(rotor  output) 
Voltage  at  null 
Sensitivity 
Voltage  phase  shift 
System  accuracy 
(max.  possible 
spread) 


On«  AY.500-3 
Cpntrol  Trantformpr 

Two  AY-500>3 
Control  Trontformor 

Ono  AY.500-3 
Control  Trontformor 

26-volts,  single-phase 
400  cycles 

88  milliamperes 

0.8  watts 

105-f  j280  ohms 

26-volts,  single-phase 
400  cycles 

110  milliamperes 

1.2  watts 

100-|-j220  ohms 

26-volts,  single-phase 
400  cycles 

55  milliamperes 

0.9  watts 

290-t-j370  ohms 

17.9  volts 

40  millivolts 

310  millivolts  degree 
23  degrees 

16.2  volts 

40  millivolts 

280  millivolts  degree 
26  degrees 

14.1  volts 

40  millivolts 

245  millivolts /degree 
44  degrees 

0.6  degrees 

0.6  degrees 

0.75  degrees 

(Miar  E-P  precisian  CMnpanents  far  sarv*  madiaaisni  and  campating  agaipmant: 
Servo  meter*  end  tytlam*  a  rot*  genarolert  a  gyre*  a  •tebili- 
zetien  agwipmant  a  turbine  power  supplia*  a  ramet*  indicating- 
trencmitting  tystams  end  spaciel  purpe**  electron  tube*. 


I'or  tietailed  itrformalion,  write  to  Dept.  C 

ECLIPSE-PIONEER  DIVISION  of 

THERBORO,  NEW  JERSEY  '  avrariVr  coaVTaVriaa 

CspoH  SoIm:  Intarnotionot  Divitlon,  72  Fifth  Av«n«*«,  N«w  York  11,  N.  Y. 


I 


,any  Designed  Y 
'iWCORPO*^^^^^ 


SERIES  "f 

CIRCUIT  CONNECTORS 


^^i^inchester  ^Electronics 

INCORPORATED 

GLENBROOK,  CONNECTICUT,  U.S.A. 


PRECISION 
COIL  BOBBINS 


2041  W  CNcrUWon  S» 
Chicofo  47,  III 

N«  1w.  79  CK«»«I  |l  *tart«*r4.  C« 


...at  the  specific  request  of  the 
United  States  Army  Signal  Corps. 

The  "R"  circuit  conntclert  14,  9,  14  or  30  conlocltl 

hovo  cevorol  unique  ffeolurot  which  or#  covorod  by  our 
poltnt  Net.  DES  161900,  3S130S0,  3S3S38  and  olhor 
poltnlt  ponding:. 

^  ^  Mechanically  protected  for  heavy 
duty  u>e  by  means  of  pressure  sealed 
metal  shells.  (Screw  for  engagement  of 
plug  and  receptacle  is  enclosed). 

2.  Water  and  pressure  tight  sealing  by  disengagement, 
use  of  individual  seat  rings  between  dental  disconn 
each  contact  and  insert  and  between  in-  for  metal  shell 
sert  and  shell.  of  space  as  re 

3  Method  for  adjusting  orientation  of  metal  shells. 

*  cable  entry  fitting.  £„ 

Central  double-lead  lock  screw  (w  ith  lichmcjl  lertict 
bale)  for  positive  engagement  and  .tfd  (ircun  conr, 


ASSURES 


With  Better  Insulation, 
Moisture- Resistance  and 
Heat- Dissipation 

StricT  Laboratory  Control  of  Moteriols  enobles 
Precision  to  offer  you  bobbins  that  ore  IS  to  20% 
stronger,  yet  light  in  weight — that  have  greater 
insulation,  moisture-resistonce  and  heat-dissipa¬ 
tion,  too.  Increased  coil  winding  space  is  another 
vital  feature  of  Precision  Coil  lobbins. 

Flanges  furnished  with  leads,  slots,  holes  or  plain 
—all  types  supplied  flat,  recessed  or  embossed  to 
fit  any  mounting.  Tube  ends  swoged  to  lock 
flanges.  Any  siie,  any  shope  avoiloble — round, 
squore,  rectangulor — in  dielectric  Kraft,  Fish 
Paper,  Cellulose  Acetote  or  combinotions. 

Send  Specitkotions  tor  Sample 
enO  Ask  toe  Now  Mandrel  List  ot 
lOOO  sites. 


100 

400 

too 

1500 

3500 

3500 

4500 

6000 


When  you  put  your  rectifier  problems  up 
to  International  Rectifier  Corporation,  you 
not  only  get  peak  performance,  you  get 
dependability  and  long  life.  Write  for  fur¬ 
ther  data  and  literature. 


RECTIFIER  CORPORATION 

6809  S.  VICTORIA  AVE  •  lOS  ANCEIES  43 
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Corp.,  Myano  Lane,  Stamford, 
Conn.,  as  engineer  in  charge  of  its 
science  division. 


Harold  W.  Giesecke,  recently  pro¬ 
moted  to  assistant  to  the  general 
manager  of  Bendix  Radio  Division 
of  Bendix  Aviation  Corp.,  had  been 
previously  associated  with  Westing- 
house  Electric  Corp.  Pittsburgh, 
Pa. 


Adolph  H.  Rosenthal,  inventor  of 
the  Skiatron  dark-trace  c-r  tube, 
has  been  elected  vice-president  and 
director  of  research  and  develop¬ 
ment  of  Freed  Radio  Corp.,  New 
York,  N.  Y. 


to  tie  our 


A.  H.  Rosenthal 


► 


CALL^  t^/e/Te  oe  wfee  us  too  a  yf  ^ 
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i  Robert  M.  Ulmer  of  Cleveland, 

j  Ohio,  has  joined  Horizons  Inc.,  of 

;  the  same  city,  as  a  laboratory 

assistant. 

I 

Curtis  B.  Plu.mmer,  formerly  chief 
1  engineer,  has  been  named  head  of 

j  the  new  Broadca.st  Bureau  of  the 

I  Federal  Communications  Commis¬ 

sion. 

Leon  Hillman,  previously  with 
New  York  University’s  Research 
,  Division,  was  recently  appointed 

I  head  of  the  engineering  department 

i  of  Production  Research  Corp., 


Production  line  into  yours! 


Joseph  D.  Schantz  has  been  pro¬ 
moted  from  assistant  chief  to 
chief  engineer  of  Bell  Aircraft 
Corp.,  Buffalo,  N.  Y.  As  a  member 
I  of  the  Radio  Technical  Planning 
I  Board  No.  Six,  he  had  helped  to 
^  develop  the  code  of  tv  standards 
I  in  use  today. 


j  Joshua  Sieger  of  White  Plains, 
I  N.  Y.,  a  member  of  the  technical 
committees  of  RTMA  and  NTSC, 
j  will  now  act  as  an  independent  tech¬ 
nical  consultant  in  the  fields  of 
j  radar,  communications  and  televi¬ 
sion. 


CORRY-JAMESTOWN  MFG.  CORP. 


CORRY,  PENNSYLVANIA 


If  you  need  top-<|uality  metal  cab¬ 
inets,  housings,  chassis  or  complete 
assemblies  for  your  defense  pro¬ 
duction,  we're  ready  to  figuratively 
extend  our  efficient  production 
lines  right  into  your  plant!  ^  e  have 
over  .3(1  years  of  ex|»erience  fabri¬ 
cating  steel,  stainless  steel  and 
aluminum  .  .  .  the  latest  time¬ 
saving  metal  working  equipment 
.  .  .  skilled  eraftsmanship  .  .  .  and 
a  staff  of  highly  s|M‘cialized  en¬ 
gineers  who  know  how  to  translate 
your  specifications  into  prompt 
deliveries.  Vt  e're  ready  right  now 
to  sit  down  with  you  over  your 
blue  prints  ...  or  to  send  you 
detailed  information  showing  how 
Clorry- James  town  can  help  you. 


Various  fypes  of  pofentiometers  cus¬ 
tom  wound  to  specifications  ore 
availoble.  They  feature  extremely 
close  limits  in  electrical  characteris¬ 
tics  and  mechanical  construction, 
low  electrical  noise,  low  torque,  and 
long  life. 

All  types  will  operate  within  speci¬ 
fied  limits  of  performance  ot  tem¬ 
peratures  — 55"  C.  to  -f55°  C.,  95% 
relative  humidity  at  altitudes  up  to 
50,000  feet.  Corrosion  resistant  ma¬ 
terials  are  used  throughout  and  all 
insulating  parts  are  fungicided.  Our 
potentiometers  meet  AN-E-19  speci¬ 
fications. 


A  minor  modHicaiion  of  the  standard 
sinusoidal  potentiometer  type  RL-II-C 
las  illustrated)  permits  aperation  up 
to  1800  RPM.  After  a  test  of  28  mil¬ 
lion  cycles  at  1800  RPM,  one  of  these 
units  showed  negligible  wear. 


mf/teftc 


We  invite  your  inquiries 
and  specifications. 


Write  for  Bulletin  P-68 


THE  GAMEWELL  COMPANY 


Newton  Upper  Falls  64,  Massachusetts 


•  Recording  medium  of  amazing 
versatility 

•  Practically  no  wear  factor,  either 
to  recording  head  or  magnetic 
medium 


•  Permanently  self-lubricating 

•  For  sound  and  pulse  recording 


pounds  to  function  both  as  a  shield 
and  as  a  seal. 

Applications  in  which  “Electronic 
Weather  Strips”  have  already  proved 
their  effectiveness  include  pulse  modu¬ 
lator  shields,  wave-guide  choke-flange 
gaskets,  replacement  of  beryllium- 
copper  fingers  and  springs  on  TR  and 
ATR  tubes. 

We  will  be  glad  to  put  our  experience 
at  your  disposal.  A  letter  to  Mr. 
R.  L.  Hartwell,  outlining  your 
problem,  will  receive  immediate  study. 

For  preliminary  information, 
Bc^  write  for  bulletin  ‘‘Metex  ‘Elec- 
tronic  Weather  Strips.’  ” 


Because  they  combine  exceptional 
resiliency  with  good  eonduetivity, 
Metex  Electronic  Products  made  of 
knitted  wire  mesh  offer  an  unusually 
effective  means  of  sealing  and  shield¬ 
ing  a  wide  variety  of  types  of  elec¬ 
tronic  equipment. 

As  closures  for  sheet  metal  cabinets, 
for  instance,  the  resiliency  of  “Metex” 
assures  positive  conductive  contact  at 
every  point  between  cover  and  cabinet 
—  eliminating  costly  machining  for 
close  tolerances.  Metex  Gaskets  also 
assure  resilient  metal -to -metal  ^ 

contact  between  flanges,  and  can 
be  combined  with  rubber  com-  Rva 


RECORDING  COMPONENTS 

Brush  makes  a  full  line  of  magnetic 
recording  components,  from  single, 
wafer-thin,  to  multichannel  heads. 
For  information  about  stock  or 
made-to-specification  magnetic 
recording  components,  write 


3405  VERKINS  AVENUE 
CLEVEI'AND  14,  OHIO 

'Our  /fMfsed-r  4-a  //re  ^ir/ure 


641  EAST  FIRST  AVENUE,  ROSELLE,  N.  J. 
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for  the 


ELECTRONICS 

INDUSTRY 

Your  choice  of  height  in  more 

_  than  44  panel  sizes,  designed 

t  afford  greatest  utilization 

of  space  and  sveight  .  . 
Streamlined  appearance 

“A” 

g  and  MIL-T.27 

■j  series,  with  or 

K  without  snap 


for 

relayi 

vibrators 

amplifiers 

capacitors 

instruments 

transformers 


OLYMPIC 


Case  bodies  fabricated  to  any 

length  required.  Hot  tin  dipped  ^ - - — 

to  your  specifications.  Covers  and  \  Ji 

cases  modified  with  hole  patterns,  V — 

cut-outs,  mounting  brackets  or  other 
special  requirements. 

^  Facililiet  available  for  fabrication  of 

/  —  tub-aaremblien. 


NEWS  OF  THE  INDUSTRY  (contiiivtd) 

Thornwood,  N.  Y.,  specialists  in  re¬ 
search,  development  and  production 
of  electronic  equipment  for  the 
Armed  Forces. 

Devereaux  Martin,  formerly  chief 
engineer  at  Radio  Receptor  Co., 
Inc.,  Brooklyn,  N.  Y.,  has  beea 
named  assistant  to  the  president, 
to  work  on  special  assignments, 
particularly  in  the  field  of  new- 
product  exploration. 

Joseph  B.  Hersh,  with  the  Utility 
Electronics  Corp.,  Newark,  N.  J., 
for  the  past  three  years,  has  been 
named  executive  vice-president  and 
general  manager  of  the  company. 
He  was  formerly  chief  engineer 
with  the  David  Bogen  Co.,  Inc. 

L.  H.  JUNKEN  has  been  promoted 
from  designing  engineer  to  divi¬ 
sion  engineer  of  engineering  serv¬ 
ices  for  General  Electric  Co.,  com¬ 
mercial  equipment  division,  at 
Syracuse,  N.  Y. 


METAL  PRODUCTS  COMPANY  INC. 
P.  O.  Box  71 A  Phillipsburg,  N.  J. 


L.  H.  lunkan  P.  L.  Spancar 

i  Percy  L.  Spencer,  vice-president 
j  in  charge  of  the  Power  Tube  Di- 
I  vision  of  the  Raytheon  Mfg.  Co., 

I  Waltham,  Mass.,  was  recently 
j  awarded  priority  of  invention  of 
basic  magnetron  strapping  by  the 
U.  S.  Patent  Office. 

Alfred  C.  Haemer,  Jr.,  a  member 
of  the  National  Research  and  De¬ 
velopment  Board,  has  been  named 
I  head  of  the  field  engineering  de- 
,  partment  of  General  Precision  Lab- 
I  oratory,  Inc.,  Pleasantville,  N.  Y. 

George  0.  Smith,  author  of  in¬ 
struction  manuals  covering  the 
'  technical  use  of  sonar,  radar  ar.d 
other  specialized  electronic  devices 
during  World  War  II,  was  recently 
appointed  manager  of  components 
engineering  at  Emerson  Radio  and 
Phonograph  Corp.,  New  York,  N.  Y. 


JELLIFF 


pbWRARM 


WORK  POSITIONERS 


VfflLTON  TOO 


Pfciiion  Builf  Bmnch  Vit9%/*C”  Clampi  anti  Work  Poiifionors 


JELLIFF 
ALLOY  1000 
RESISTANCE  WIRE 


ijrroveii 

IDependable 

(Quality 


This  new  material  packs  1000  ohms/cmf — 48% 
more  than  the  widely-used  nickel-chromium  alloys. 

And  what’s  more,  there’s  no  loss  of 

other  imporunt  physical  and  electrical 

properties.  High  tensile  strength — ex-  p'aU||IRimi 

cellent  solderability — TC  of  Resistance  ■BBVfipjH 

is  20 — EFM  vs  Copper  -f-  7  micro-volts  | 

— Coefficient  of  Expansion  13.9 — re- 
markable  Surface-Corrosion  Resistance  . 

— and  many  more  vital  characteristics  !  H|||pPRIi|| 

make  ALLOY  1000  a  money-making, 
prestige-building  component  of  com-  > 

pact,  precision  resistors.  For  complete 


PRECISION-WOUND 
R.F.  CHOKES 


National  makes  a  complete 
line  of  quality  R.F.  chokes  to 
meet  virtually  every  electronic 
need.  In  addition.  National's  en¬ 
gineering  staff  and  production 
facilities  are  capable  of  winding 
chokes  to  any  set  of  specifica¬ 
tions  for  commercial  or  military 
applications.  Close  tolerances 
guaranteed.  Write  for  complete 
catalog  or  send  your  specifica¬ 
tions. 

WrH*  for  Drawlitgt. 

EXPORT  DIV. — DIP'T  I  7$1 


POWRARM  cuts  costs  by  in¬ 
creasing  every  worker's  pro¬ 
ductivity.  It  gives  the  worker  a 
powerful  third  hand  to  hold 
work  while  two  hands  produce. 
That's  why  POWRARM  works 
on  the  most  efficient  assembly 
lines  in  America  today,  and 
belongs  on  yours.  Write  us 
about  your  production  "head¬ 
ache"  .  .  .  we'll  show  you  how 
POWRARM  can  cure  it. 

Writs  ft  Cmtahf  Mil 
32  isfsrmativs  pegss,  fill 


Holds  worh  ot  ony  OAgl«  {n  Herl* 
lontol.  Vtrticoi  or  Co«OKiol  fioRR. 


Throo  liiAs  of 
Powrorm  — 24 
lo  1 50  lbs.  CO* 
focity. 


92S-T  Wrightweed  Avenue  •  Chkoge  14,  IlllnoU 
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NEW  BOOKS 

(Continued  from  poge  150) 


drogen  phosphate  (KUP)  and 
barium  titanate.  While  the  treat¬ 
ment  is  always  attentive  to  theory, 
the  experimenter  will  find  much  of 
value  in  the  substantial  amount  of 
practical  information  on  measure¬ 
ment  procedure,  orientation  of  cuts 
and  values  of  physical  constants. 
Of  special  interest  to  those  who  fol¬ 
low  theoretical  development  in  this 
field,  will  be  Dr.  Mason’s  theory  on 
ferroelectricity,  more  completely 
presented  in  this  work  than  in  any 
other  writing. 

The  final  three  chapters  of  the 
book  discuss  the  application  and 
production  of  ultrasonic  waves  to 
measure  the  properties  of  gases, 
liquids  and  solids.  Here  too  the  ex¬ 
perimenter  will  find  much  of  inter¬ 
est  in  the  procedures  described,  the 
sketches  of  equipment  and  the  many 
graphs  and  tables  of  measured  data. 

It  need  hardly  be  said  that  this 
work,  written  by  one  of  the  fore¬ 
most  researchers  of  a  laboratory 
distinguished,  among  other  things, 
for  its  contributions  to  this  field  is 
strongly  recommended  to  all  who 
have  serious  interest  in  the  proper¬ 
ties  of  crystals. — J.  F.  McAllistkr, 
General  Electric  Co.,  Syracuse,  Sew 
York. 


Now  PRECISION  BALLS 

of  Synthetic  Sapph 


INow  . . .  the  wear,  corrosion,  and  heal  resist¬ 
ance  of  synthetic  sapphire  in  halls  polished 
to  within  20  niiero-inehes  of  spherieitv. 


Tiikse  iinierystalliiie  splieres  resist  corrosion  or 
erosion  hy  many  acids  and  alkalis  .  .  .  {misscss  a 
hijiln'r  dielectric  strenjitli  than  <:lass  or  mica  .  .  .  have  a 
low  eoeflieh'iit  of  friction  and  superior  haniness.  In 
inan\  applications,  they  need  not  he  luhrieated. 
I.lMiE  syntheti<‘  sapphire  halls  are  available  in  linin, 
inch,  l-x  inch,  and  ^4  inch  sizes.  Three  surface 
finishes  are  available:  su|MT-linished,  .semi-finished,  and 
rou^h-^roimd  blanks. 

(IM.I.  or  Vi  Hri’K  any  I.imie  office  for  information 
on  these  balls,  or  the  other  forms  of  I.IMIE  synthetic 
sapphire. 


Vaeuiiin-Tiibe  Voltmeters 

By  John  F.  Rider.  Second  edition, 
published  by  John  F.  Rider  Publisher, 
Inc.,  New  York,  422  pages,  $1.50. 

The  importance  of  the  vacuum- 
tube  voltmeter  has  been  stressed 
repeatedly.  Many  engineers,  how¬ 
ever,  overlook  some  of  the  less  ob¬ 
vious  jobs  that  can  be  done  with 
vtvm’s.  It  is  hard  to  imagine  a 
person  involved  in  laboratory  work 
who  could  not  discover  at  least  five 
new  ideas  from  reading  Rider’s 
book. 

This  second  edition  brings  the 
first  (1941)  edition  up  to  date.  The 
applications  section  alone  will  be 
worth  the  price  of  the  book  to 
many.  It  gives  easy-to-follow  in¬ 
structions  for  measuring  such 
things  as  inductance,  resistance, 
capacitance,  r-f,  a-f  and  d-c  volt¬ 
ages  and  currents  with  a  vtvm.  A 
completely  new  chapter  deals  with 
d-c  and  r-f  probes  of  all  types. 

One  .section  is  devoted  to  a  com¬ 
parison  of  the  more  than  40  com- 


PROPERTIES 


Composition . AI2O3 

Coefficient  of  Friction . 0.140 

(Steel  pivot  on  sopphire  ring) 

Hardness  (Knoop) . 1525 — 2,000 

Modulus  of  Elasticity  in  Flexure . 50—56  x  10*  psi 

Dielectric  Constant . 7.5 — 10 

Modulus  of  Rigidity . 21.5  —  27.5  x  10*  psi 

Thermal  Coefficient  of  Expansion . 5.0— 6.7 

up  to  50°C  (per  ®C  x  10  *) 

Chemical  Resistance . Unaffected  by  acids,  dilute  alkali. 


LINDE  AIR  PRODUCTS  COMPANY 

A  DIVISION  OP  UNION  CARBIDE  AND  CARBON  CORPORATION 
30  E.  42nd  St.,  New  York  17,  N.  Y.  |im  Offices  in  Other  Principal  Cties 
In  Canada:  DOMINION  OXYGEN  COMPANY,  LIMITED,  Toronto 
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quides  are  made  in  accordance  with  joint 
Army-Navy  specilications  We  will  gladly 
work  with  you  in  developing  special  Wave¬ 
guides  to  serve  in  special  applications. 

Literature  on  request 
Tit«fl«i  Im..  410  FnfcHChiiysM  Ho*..  Nmaarti  $.  N.  1. 


r  A  1 

Titeilrx 


Prcxiuct 


premax 


The 


Waveflcy  Waveguides 


POINT-TO-POINT 

AXTEX^AS 

FOR  CIVIL  DEFENSE 


Follow  the  lead  oi  military  communicationa  ' 
experts  and  use  the  eosy-to-erect,  eiilcient 
and  economical  vertical  antennas  tor  those 
point-lo-point  ireguencies  in  the  160,  80  and 
7S  meter  bands,  phu  CAP,  MARS  and  lolnt  I 
disaster  channels. 


Designers  ol  microwave  transmission 
equipment  are  now  taking  full  advantage 
of  the  flexibility  of  WAVEFLEX  flexible 
waveguides  without  sacrificing  any  of 
the  advantages  of  rigid  waveguides. 
As  a  result,  design  problems  are  greatly 
simplified  WAVEFLEX  waveguides  offer 
lower  attenuation  loss,  excellent  impedance 
match,  and  extreme  flexibility  without  loss 
of  efficiency. 

Standard  WAVEFLEX  flexible  wave- 


of  fht  torqut  wrenchti 
d  in  industry  art 


•  Permanently  Accurate 

•  Practically  Indestructible 

•  Faster— Easier  ta  use 

•  Automatic  Release 


•  All  Capacities 


-  MKh  auiYcei  .  . .  iMR 
7wLnd5  .  .  Foofpaaat^s 
Afi  Siiti  Fram  O-MOO 
It.  lbs.) 


5  PurTevamT  CO 

)N  iQUAtfTtl  7i  sat 


IS  YOUR  RECTIFICATION 
PROBLEM 

■  m  LISTED  HERE? 


.•  Battery  Charging 

•  Battery  Elimina¬ 
tion 

•  Business 
Machines 

•  Carbon  Arc 
Lamps 

•  Dynomotors 

•  Electroplating 

•  Elevator 


•  Exciter  Lamps 

•  General 
Laboratory  Use 

•  Generator  Fields 
e  Magnetic  Brakes, 

Chucks  and 
Separators 
e  Motors 

•  Relays 

•  Telephone 

•  Solenoids 


Whatever  your  particular  application  of  D.C. 
may  be,  it  need  not  be  o  problem.  The  OPAD- 
GREEN  COMPANY  is  prepored  to  offer  assist¬ 
ance  in  designing  and  constructing  Selenium 
Rectifier  power  supplies  and  equipment  for 
your  specific  needs.  There  is  no  obligation 
for  this  service.  Write  today  for  our  Rectifier 
Questionaire — proposals  and  recommendations 
will  be  forwarded  promptly. 


0'PADi«RF.E:\  C6>IP.\\V 

71-2  WARREN  ST.,  NEW  YORK  7,  N.  Y.  PHONE;  BEekman  3  7385-61 


Prsmax  can  supply  aluminum,  stainless  steel 
and  steel  Antennas  at  heights  up  to  35  feet 
with  base  and  stondoif  insulators.  Also  coil- 
loaded  Antennas  at  9Vk  and  17-foot  heights 
which  give  super-efficiency  with  smaller 
sixe. 


Vertical  Antennas  with  their  omnidirectional 
coverage  work  better  with  vertically 
equipped  mobiles. 


See  your  distributor  or  write  for  Catalog. 


PREMAX  PRODUCTS 


IVISIO.V  CHlSHOLM-RYDtR  CO.  INC 


5101  Hlfhlonit  Ave.  Niagara  Falls,  N.  Y 
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SAVE  TIME 


cut  costs 


PRINT  YOUR  CIRCUITS  WITH 

DU  PONT  CONDUCTIVE  COATINGS 


HERE  ARE  SOME  TYPICAL 
USES  OF  DU  PONT 
CONDUCTIVE  COATINGS 

FOR  FRINTID  CIRCUITS  INi 

Television  receivers 

Radar  equipment 

Aircraft  communication  equipment 

Audio  frequency  amplifiers 

Hearing  aids 

Switchboards  and  panels 

Industrial  electronic  controls 

Recording  equipment 

Radios 

Meters 

ALSO  FOR  USi  IN  high-  and  low- 
voltage  ceramic  and  mica  capac¬ 
itors  (on  TV  receivers),  static 
shieldings,  resistors,  and  solder 
seals  (for  hermetically  sealed 
coils,  transformers,  etc.) 


Use  them  in  place  of  conventional  wir¬ 
ing  and  solder  connections.  These  highly 
conductive,  low-resistance  coatings  are  ! 
easily  and  rapidly  applied  by  spray,  { 
brush,  dip  or  stencil  to  metals  and  non-  ' 
conductive  surfaces. 

Look  at  these  advantages: 

1 .  High  conductivity  (low  resistanco). 

2.  Floxlbls  application  —  composition  may  be 
formulated  hi  suitable  vehicles  lor  desired 
methods. 

3.  Fitad-on  types  unaffected  by  contaminating 
atmospheres. 

4.  Foolproof  connections. 

5.  Easy  application  with  simple,  economical 
equipment. 

6.  High-speed  production. 

7.  Economy  —  one  troy  ounce  covers  about 
_  three  sq.  ft. 

Two  types  of  Du  Pont  Conductive 
Coatings  are  available: 

Type  "F,”  fired -on,  specifically  designed 
for  use  on  ceramic  bases. 

Type  "A,”  air-dried,  for  use  on  plastic, 
paper,  and  wood  bases. 


For  additional  information 

call  our  nearest  office  of  Electrochemicals  Department, 
E.  I.  du  Pont  de  Nemours  &  Co.  (Inc.) 


DISTlia 

OFFICES 

Ivltniwt  2 

321  Faltswiy 

Plaza  2682 

Kmus  CItyl* 

BvMtte  0  Midi.  Dm. 

Vlctar0340 

iMtM  10 

140  Ftitral  Stmt 

HAacack  6  1714 

LM  MftNS 

P.  0.  On  70. 

Clia(l«ni  2.  N.C. 

427  W  4tk  StTMt 

CHarlatta  5-5561 

El  MmIi.  CaM. 

CUiNaitaaO  3  2701 

Cliici(i  3 

7  S.  DtartofN  StrNi 

AMavar  3  7000 

Nn  Tirk  t 

330  Fink  Avnm 

lOapcra  3  0440 

ClMIMUtl  2 

2412  Cart*  Tavtr 

PArkway  5253 

PkiMtivkii  3 

lOISWaMStiMt 

sntPn  5 1000 

ClmlMO  14 

1226  NatiaMi  City 

Pimkiirili  22 

517  Park  0M|. 

OOaat 1-2000 

Sank  6141 

CHarryl  6076 

$M  Frauclsct  6 

Ill  Sattar  Stiaat 

EXkraak  2  0230 

Dvlrwt  20 

966  Ptattocat  0M|. 

WOaiwarE  2  7360 

*Barada  A  Page^  Inc, 

Clip  coupon  for 
your  frot  bulUtin 
on  Du  Pont 
Conductivo  Cootingt 


*<«  U  >  WAT  OFF 


E  I.  du  Pont  de  Nemours  &  Co. 
l'lectrochem,cah  Dept..  W.lmmgton  98- », 

1  Please  send  me  Conductwe  Coatings 

I  Bulletin  CP  2-150 


■1 


I 

I  Address- 
\  City - 

-.1 


- 


BETTER  THINOS  FOR  BETTER  LIVING  .  .  .  THROUGH  CHEMISTRY 


NEW  BOOKS 


t 


(continued) 


mercial  types  of  vacuum-tube  volt¬ 
meters  available  on  the  marltet 
today.  Complete  circuit  diagrams 
are  given,  along  with  tabulated 
comparative  data  for  guiding  the 
prospective  buyer.  All  types  are  in¬ 
cluded,  from  inexpensive  kits  to  the 
most  elaborate  instruments.  A 
bibliography  of  over  200  listings 
aids  further  investigation  of  par¬ 
ticular  instruments  or  topics. 

It  is  difficult  to  think  of  a  single 
aspect  of  this  particular  instrument 
that  has  been  neglected.  The  in¬ 
dustry  is  fortunate  in  having  a 
book  available  that  can  acquaint  its 
engineers  so  thoroughly  with  one 
of  their  most  valuable  tools.  Such 
an  understanding  in  any  field  is  an 
asset. — J.P. 


Transformers 

By  F.  C.  Connelly.  Pitman  Publish¬ 
ing  Corp.,  New  York,  1950,  490  pages, 
$7.60. 


I 


In  research  work  involving  elec¬ 
trical  and  electronic  circuitry,  the 
need  often  arises  for  transformers 
having  special  characteristics. 
Quite*  often  the  circuit  specialist 
finds  himself  stymied  by  the  nonex¬ 
istence  of  an  appropriate  trans¬ 
former  for  his  needs.  In  some  of 
the  more  elaborate  setups,  special 
shops  and  trained  personnel  are 
provided  for  such  cases.  More 
often,  the  engineer  himself  must  re¬ 
wind  or  start  from  scratch  and  pre¬ 
pare  his  own. 

This  British-authored  book  is 
designed  as  a  guide  in  such  cases. 
Carefully  read,  it  can  furnish  the 
general  engineer  with  transformer 
know-how  and  allow  him  to  proceed 
logically  and  methodically  in  de¬ 
signing  a  special  transformer  for 
a  specific  application.  Well-planned 
step-by-step  procedures  are  sug¬ 
gested. 

Basic  principles  are  supple¬ 
mented  by  separate  sections  on 
even  the  most  advanced  details  of 
transformer  work.  Included  are 
separate  sections  on  multi-phase, 
power,  high-voltage,  vibrator,  in¬ 
strument,  audio  and  output  trans¬ 
formers,  as  well  as  autotransform¬ 
ers.  A  short  section  in  the  back  of 
the  book  is  devoted  to  special  tele¬ 
vision  types.  Among  the  theoreti- 
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^  Jan  ELEPHANT’S  trunk; 

j  JJ  While  no  files  exist  that  prove  an  elephant  ever  tested 
his  trunk’s  strength  against  a  JOY  Cable  Connector 
r  m/  assembly,  if  one  ever  does  .  . .  other  records  (details  on 
request)  prove,  he’ll  be  tackling  a  tough  job. 

Molded  directly  to  cable  as  one-piece  Neoprene  units 
JOY  electrical  connectors  are  Jerk -proof.  Shatter-proof 
and  Wear-resistant— Special  construction  and  resilient 
rubber  mounting  of  pins  and  spring  loaded  sockets  insure 
a  long  life  of  low  contact  resistance  —  and  the  famous 
idti,  JOY  Water-Seal  automatically  protects  connections  from 
dirt,  oil  or  water. 

A  wide  variety  of  sizet,  shapes  and  pin  combinations  are 
availalde  to  meet  the  portable  power  requirements  of  TV, 
FM,  AM  or  PA  Circuits.  No.  4A093  Male  plug  Ulus, 

100  Ynn  of  EasioMrins  Lcwicnhip 


JOY  MANUFACTURING  COMPANY 

MtNir  W  OUVI>  lUHOINC  ^iTTiBUICM  77  NNS L V A Ni A 


Solarloi  Commoniuroto  with 
training  &  •xporioncs. 
ExcoUont  working  conditions. 
Finest  lacilities  and  equipment. 
Outstanding  opportunities 
for  advancement. 


Writs  now  —  Give  complete  resume  of 
education,  background  and  experience 
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PERSONNEL  DEPT. 
AEROPHYSICS  I  ATOMIC  ENERGY 
RESEARCH  DIVISION 


NORTH  AMERICAN  AVIATION 

INC. 

12214  LAKEWOOD  BLVD. 
DOWNEY,  CALIFORNIA 


ENGINEERS 

DESIGNERS 

PHYSICISTS 


I^HE  Aerophysics  &  Atomic  Energy 
_ Research  Division  oi  North  Ameri¬ 
can  Aviation.  Inc.  oilers  unparalleled 
opportunities  in  Research.  Development 
Design  and  Tesf  work  in  the  fields  oi 
Long  Range  Guided  Missiles.  Automatic 
Flight  and  Fire  Control  Equipment  and 
Atomic  Energy.  Weil-quollitod  engi¬ 
neers.  designers  ond  physldsls  urgently 
needed  ior  all  phases  oi  work  in 


ARE  USED  IN  HIGH  VOLTAGE 
"HI POT"  COUPLERS 

$.S. White  resistors  are  connected  in  series 
to  permit  a  current  flow  to  ground,  when 
the  "Hipot”  Coupler  is  used  to  measure 
or  to  synchronize  voltage  of  high  voltage 
lines. 

Canadian  Line  Materials,  Ltd. — maker 
of  "Hipot”  Couplers  and  other  transmis¬ 
sion,  distribution  and  lighting  equipment 
says — ”We  have  always  found  S.S.White 
resistors  of  the  highest  quality".  This 
checks  with  the  experience  of  the  many 
other  producers  of  electrical  and  electronic- 
equipment  who  use  S.S.White  resistors. 


MOLDID 

SIS  TORS  t 


WRITE  FOR  BULLETIN  4906 
It  gives  dettiU  of  S.S.White  Resistors 
including  consiruaioo.  characterise 
tics,  diiscnsiont.  etc.  Copy  with  price 
list  OQ  request. 


S.S.WHITE  RESISTORS 
are  of  particular  interest  to  all  mho 
need  resistors  svith  low  mois*  Uttl 
and  good  stokility  in  all  climates. 

HIGH  VALUE  RANGE 
10  to  10.000.000  Megohms 

STANDARD  RANGE 
1000  Ohms  to  9  Megohms 


Dopt.  R,  K)  Eott  40Hi  St. 
NiW  YORK  lA,  N.  Y. 

WESTERN  DISTRICT  OFFICE:  tTSU,  |ld« ,  Long  Beach.  Colif 


Supersonic  Aatodynomlca. 
Preliminary  Design  &  Anolyaia. 
Elecironica. 

Dectro-Mechonlcal  Devleet. 
Inatrumentation. 

Flight  TeaL 

Navigation  Equipmonl. 
Conlroli. 

Servos. 

Rocket  Motori. 
Propulsion  Syatema. 
Thermodynamics, 
Alriramo  Detign, 

Streti  &  Structures. 


(c*ntinu«d) 


NEW  BOOKS 


cal  discussions  are  chapters  on 
majrnetic  leakage,  core  excitation, 
transients,  losses,  efficiency  and 
regulation. 

The  introductory  material  is 
quite  easy  to  understand.  The  anal¬ 
ogies  between  the  electrical  circuit 
and  the  magnetic  circuit  are  clearly 
emphasized  and  helpful  in  creating 
an  understanding  of  the  latter.  The 
book  is  highly  recommended  for  the 
beginner  or  the  expert. — J.F. 


Semi-Conductors 

By  D.  a.  Wright.  Methuen’s  Mono¬ 
graphs,  John  Wiley  »t  Sons,  Ine.,  Sew 
York,  1951,  ISO  pages,  $1.75. 

This  condensed,  elementary  treat¬ 
ment  of  basic  semi-conductor 
theory  should  be  of  considerable 
value  as  a  means  of  review  for  the 
physicist  or  as  an  introduction  to 
the  subject  for  the  student.  Engi¬ 
neers  could  particularly  benefit  be¬ 
cause  its  logical  sequence  of  pres¬ 
entation  of  concepts  would  give 
them  a  basic  understanding  of  the 
subject  and  permit  more  intelligent 
use  of  the  more  rigorous  and  fun¬ 
damental  texts. — J.  P.  Jordan,  Elec¬ 
tronics  Laboratory,  General  Elec¬ 
tric  Co..  Syracuse,  N.  1". 


Receiver  Circuitry  and 
Operation 

By  a.  a.  Ghirardi  and  J.  R.  John¬ 
son.  Rinehart  Books,  Ine.,  Sew  York, 
1961,  669  pages,  $6.00. 

Here  is  basic  coverage  of  the  cir¬ 
cuits  most  often  encountered  in 
modern  television,  a-m  radio  and 
f-m  radio  receivers,  written  for  the 
technician  and  student  who  seeks  to 
bring  his  education  up  to  date.  The 
treatment  is  nonmathematical  and 
has  a  minimum  of  complicated  the¬ 
oretical  analysis  of  circuit  opera¬ 
tion.  Even  the  number  of  graphs 
is  held  to  an  absolute  minimum.  A 
knowledge  of  radio  and  electrical 
fundamentals,  including  vacuum- 
tube  theory,  is  assumed  to  have  been 
obtained  elsewhere;  practical  serv¬ 
icing  and  troubleshooting  pro¬ 
cedures  are  likewise  absent  but  are 
scheduled  for  a  second  volume  now 
in  preparation.  Chapters  dealing 
with  construction  and  operation 
features  of  components  and  acces- 


Spjccilically  designed  for  applications  de¬ 
manding  maximum  resolution,  the  LP-1 
offers  many  new  possibilities  in  high  speed 
audio  waveform  analysis. 

20  KC  log  scale  provides  a  complete  visual  spectrograph 
ot  the  sonic  spectrum  from  40  to  20.000  cps.  A  tuning 
control  and  a  three-step  scanning  range  selector  permit 
selection  and  magnihcation  of  any  spectrum  segment  for 
sharp,  detailed  analysis. 

4  Selectable  Scanning  Ranges 
Pre-adjnsted  Optimum  Resolution 

Stannirng  Range  Resolution 

_ 100  cps  26  cps 

500  cps  53  cps 

'"■a  1500  cps  105  cps 

a  SPKJAL  APPLICAIIONS 

!■  M  *  Investigations  of  closely  spaced  sound 

I  ■  and  vibration  frequencies 

■  ■  ■  •  Harmonic  analysis  of  vcave  forms  bav- 

V  B  ing  low  frequency  fundamentals 

B  *  Spectrum  analysis  requiring  constant 
*  B  band  width 


Write  now  for 
complete  details. 


1 0  SOUTH  SECOND  AVE.,  MOUNT  VERNON,  N.  Y. 
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after  you've  read 
this  magazine 


.  .  .  and  clipped  pertinent 
ideas,  articles  and  advertise¬ 
ments  for  reference,  please 
do  not  bum  or  throw  it  away. 


,309  S.Y.nth  Str-t.  H.rth  B.r,."-  New  Jer5.» 


2)  Whether  in  magazine 
form  or  not,  wastepaper  helps 
to  fill  the  increasing  need  for 
paper  pulp  brought  on  by  the 
mobilization  effort. 


Collect  it.  Give  it  to  your  fa¬ 
vorite  organization.  Chances 
are  they  have  scheduled  pick¬ 
ups. 


kHLE  CUSTOM-BUILDS  im- 

roun. 

#1463 

48-POSITION 

exhaust  MACHINE 

All 

from  monuol 

outomotic.  f«»»uct.on  lim¬ 
ited  only  by  pump  *9“'P, 
ment  or  lo«dii*9  SP**** 
operator. 

^  S.nd  tor  oiif  now 


p,odactioo-boo$ti«9j^J|^J^  <5  cotho^ 

intiit  toe  *®**’-P  iniiiioturt  on4 

Miniaturt  fodio  t«0€»,  »w  tubts. 


Ue*t  ieleci 
PHALD  HARNESS 


PHALO  harnesses  thrive  on  the  tough 
tests!  That's  because  they're  mode 
to  carry  their  share  of  the  current 
load,  without  strain,  whatever  that 
load  is! 


Here  are  two  sound  reasons 
why; 


1)  Wastepaper  can  help  to 
swell  the  funds  of  your  local 
Boy  Scout  Troop,  your  church 
or  other  community  organiza¬ 
tion.  It  gets  a  good  price 
these  days. 


SOUTHWESTCRN  .INDUSTRIAL 
ELECTRONICS  COMPANY 

2331  Pott  Oa<  Road  Houston,  TeKot 


OSCILLATORS 

1/100  CPS -120,000  CPS 


CARRIER  AMPLIFIERS 


AC-DC  VOLTMETERS 


RESISTANCE  METERS 

Writ*  for  Dttcripfivo  Bullofint 


o 


TRANSFORMERS 

Minioturo  Hormoficolly  Soolod 


Select  a  joL 


a  \ 

BRAIDED 
LACED  . 

OR  TAPED  * 
HARNESS  I, 


These  are  but  two  _  N 

of  countless  types 
and  styles  of  har¬ 
nesses  mode  by  PHALO.  Ask  for  the 
latest  PHALO  catalog  giving  full 
details  on  all  PHALO  HARNESSES. 


i^LD 


Pta^tic^CoiJu>to^ 


MtnwfMtwrtn  of  Thormopt«sti<  Intolotorf  Wirt,  (obitt 
Cord  S«tf  end  Tobinf  to  Cevornmont  S^ifkotiont 


CORNER  OF  COMMERCIAL  STREET 


V 


R 


Y 


O 


W 


Q 


R 


U 


N 


Y 


NEW  BOOKS 


(continued) 


dU  TEAK>  OF  masioN 

iliCTIICAl  EXPiRIfNCI  is  »h« 
karitogs  bahiiul  oil  OaJUR  products 
toginoorod  and  monufocturod  to 
moot  rigid  gevsrnmont  roguiromonts. 
Actual  porfornmncs  rocords  provo 
that  OoiUR  compononts  stand  up 
under  odvofso  conditians  oF  vibro* 
tien,  tropical  boat  and  meisturo. 
Tkoro's  0  typo  to  Rll  your  individual 
nood.  Wo  can  and  do  produce  those 
units  to  your  design.  Your  spocifica- 
tions  oro  invited  and  our  engineers 
win  be  glad  to  assist  you. 


PRECISION 


32THD. 


To  meet  the  increasing  demand 
(or  small  compact  precision  po^ 
tentiomelers  for  militory  airbomti 
instrumentation  and  similor  applK 
cations  DeJUR  is  now  producing 
the  L-400  and  L-140  series  poieitc 
tiometers,  built  to  rigid  mecJtanb 
col  and  electrical  requirements  of 
JAN  R-1 9  specifications.  ’ 


DeJUl 

MODEL 

m02 


COMPLETE  LINE  01 


•  3  WATTS  FULLY  ENCLOSED 

•  resistance  range  - 

5  to  125,000  OHMS 

•  ACCURACY-STANDARD-5% 

(0.5%  ON  ORDER) 

•  llNEARITY-STANDARO-5% 

(0.1%  ON  ORDER) 

•  rotation- 

mechanical- 300  MAXIMUM 
ElECTRICAl-290’  STANDARD 
(300°  ON  ORDER) 

•  AVAILAblE  WITH  AND  WITHOUT— 

SWITCH  AT  ANY  DESIRED  POInA 
OF  ROTATION  fZ 

•  DESIGNED  FOR  EASY  GANGING 
UP  TO  TEN  UNITS  IN  VARYING 
RESISTANCE  RANGES 

•  DOUBLE  END  SHAFTS  AVAILABLE 
.•  CASE  ASetMMO  ANTI-FUNGUS 

PHENOLIC  WITH  METAL  END  PLATES 


OfJUt 

MODEL 

L-400 

WITH  SWITCN. 


DrJUII  y 
MODEL  ^ 
L-140  V 
LOOP  ^ 
CONTSOl  ’ 

•  TMITt  CORIPIETE  DETAILS  OF  YOUR  REQUIREMENTS 


series  include:  Loudspeakers;  Re¬ 
ceiving  Antenna  Systems;  Home 
Recorders;  Phono  Pickups  and 
Record  Players;  Automatic  Record 
Changers;  Mechanical  Construction 
of  Receivers. 

Explanations  in  this  book  are 
clear  and  concise  throughout,  and 
questions  at  the  ends  of  chapters 
provide  a  thorough  test  of  mastery 
of  the  contents.  Equally  deserving 
of  commendation  are  the  excellent 
drawings,  which  show  that  the 
artist  understood  what  he  was 
doing.  Long  waited  for,  the  book 
goes  far  toward  filling  the  demand 
for  up-to-date  information  in  a 
style  comparable  to  Ghirardi’s  still¬ 
selling  1931  edition  of  Radio 
Physics  Course  and  his  almost 
equally  out-of-date  Modern  Radio 
Servicing. — J.M. 


Advances  in  Electronics 

Editeu)  by  L.  Marton.  Academic  Pres* 
Inc.,  Sew  York,  1951,357  pages, 

Describing  a  year’s  most  outstand¬ 
ing  developments  in  a  rapidly  ex¬ 
panding  field  such  as  electronics  is 
an  ambitious  project  for  anyone  to 
undertake.  The  editor  and  authors 
of  Advances  in  Electronics  have, 
however,  tackled  the  job  for  a  third 
time  and  have  this  time  come  up 
with  an  excellent  collection  of  ex¬ 
tremely  valuable  and  interesting 
information. 

The  writing  of  individual  chap¬ 
ters  has  been  delegated  to  thirteen 
experts,  whose  knowledge  of  their 
respective  subjects  is  vividly  re¬ 
flected  in  the  thoroughness  with 
which  they  write.  In  fact,  so  in¬ 
spiring  are  the  contributions  of  the 
individual  authors  that  it  seems 
justified  to  treat  each  chapter  as  a 
separate  book  for  purpo.ses  of  re¬ 
view;  some  chapters  may  be  of  in¬ 
terest  to  certain  potential  readers, 
while  the  collection,  as  such,  might 
not  be. 

In  the  first  chapter,  F.  Ashworth, 
of  the  Metropolitan-Vickers  Elec¬ 
trical  Co.  Ltd.,  of  Manchester,  Eng¬ 
land,  discusses  “Field  Emission 
Microscopy”,  Definitions  and  past 
history  of  this  branch  of  electron 
microscopy  are  followed  by  techni¬ 
cal  discussions  of  field-emission 
characteristics  of  various  surfaces. 
Convenient  tables  and  charts  pro- 
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D'ARSONVAl 
PORTABLE 


Sfiea^ 

GALVANOMETERS 


AND  MOVEMENTS  . .  . 


A  complete  instrument,  proved  througH  years  oT 
vgged  use  >n  production  testing,  ideoi  for  indsn- 
fiql  ond  student  toborotorie}  Its  C  AA  mirror-type 
movement  is  both  rugged  ond  highly  sensitive 
uniformly  occurate  and  easy  to  ’ead  ^or  1tO-I20 
V.  50/60  cy  AC  Available  at  your  nearest  supply 
souse  m  choke  of  five  sensitivities  Or  wnte  us  for 


l,\IIIIK\TIIIUKNhT 


WIRE,  CORD 

a4iA 

CABLE 


la  olaiost  caditts  variaty  of  «iia«, 
iatulotioa  oad  colors  to  your  tpaci- 
ficotioas,  Ruazol  products  oru 
ovoiloblo  to  assist  you  ia  your  wir- 
iag  probltiBS. 

Skioldcd  wirt  oad  cords  . .  .  popu 
lar  hook-up  and  Itod-ia  wira  .  . 
spaokar  cords  and  all  typas  of  ia 
sulotod  wira  products. 

Precision  moda  RUNZEL  products 
ara  tha  fiaast.  Write  for  somplas. 


1  I 


RUNZEL 


CORD  &  WIRE  CO. 

4723  Montrosd  Avenue 
Chicogo  41,  lltinoii 


CONTROL 

TEMPERATURE 

In  addition  to  lowering  power  re¬ 
quirements  and  weight.  Standard 
Piezo’s  type  20  crystal  unit  in¬ 
creases  compactness,  durability  and 
dependability.  It  meets  all  Gov¬ 
ernment  specifications  too. 
Standardize  on  Standard’s  type  20 
and  discover  how  it  can  cut  cost  and 
increase  sales  for  you. 

A  request  on  your  letterhead  will 
bring  engineering  data  and  complete 
details  by  return  mail. 


Stcutdand  "Pie^ 

COMPANY 

CARLISLE,  PENNSYLVANIA' 


SyNTRON 


SELENIUM 

RECTIFIERS 


,  development 
and  production 


1"  sq.  to  12"  X  16"  cells — in 
stacks,  or  single  cells  for  customer 
assembly. 

Mode  by  o  new  process  to  o 
uniform,  high  quality  for  continu¬ 
ous,  heavy-duty  service. 

Write  for  literature 

SYNTRON  CO. 

241  Laxington  Homer  City,  Pa. 


METALLURGISTS 


BASE,  RARE  AND  PRECIOUS 
METALS  AND  ALLOYS 

SMALL  UNITS 
SMALL  SIZES 
CLOSE  TOLERANCES 

Nickel  alloy,  filament  wire  and 
ribbon:  flat,  grooved,  crowned. 

Grid  wire  electroplated. 

Alloys  for  special  requirements, 
bore  or  enamelled. 


Further  rfetoifs  upon  requett. 


SECON 


METALS  CORPORATION 

228  Eatt  45th  Streot,  New  York  17,  N.  T. 
Murray  Hill  7-1594 
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Try  Rentier  for  Service-Tested 
"Hard-to-Get”  Components 
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I  NEW  BOOKS 


vide  a  clear  picture  of  absorption 
phenomena,  and  an  analysis  of 
theoretical  and  practical  resolution 
capabilities  is  presented. 

The  second  chapter  contains  in¬ 
formation  compiled  by  R.  R.  War- 
necke,  P.  R.  Guenard,  M.  Chodorow, 
and  E.  L.  Ginzton.  The  first  two 
are  affiliates  of  the  Laboratories  de 
Recherches  de  la  Compagnie  Gen- 
erale  de  T.S.F.,  Paris,  France;  the 
latter  two  are  on  the  staff  of 
Stanford  University,  Stanford,  Cal¬ 
ifornia.  This  chapter  discusses 
velocity-modulated  tubes,  begin¬ 
ning  with  the  basic  concepts  that 
led  to  the  development  of  the  kly¬ 
stron,  and  working  into  even  the 
most  detailed  aspects  of  klystron 
operation  in  low-noise,  low-power 
and  power  klystron  amplifiers. 

Electronic  theory  of  the  plane 
magnetron  is  discussed  by  L.  Bril- 
louin,  of  International  Business 
Machines  Corporation  of  New 
York,  in  the  third  chapter.  Here 
again  the  discussion  starts  off  with 
basic  concepts  and  evolves  into  a 
detailed  description  from  beginning 
to  end  in  the  field  of  plane  magne¬ 
trons.  Cylindrical  magnetron  his¬ 
tory  and  theory  are  presented  by 
L.  Brillouin  and  F,  Bloch  of  Inter¬ 
national  Business  Machines  Corp. 
and  Stanford  University  respec¬ 
tively.  Through  the  engineer’s 
medium  of  curves  and  equations, 
the  subject  is  covered  quite  con¬ 
cisely. 

John  E.  White,  of  the  National 
Bureau  of  Standards  at  the  time  of 
writing  but  now  with  General  Elec¬ 
tric  Co.,  Schenectady,  describes 
tube  miniaturization.  Physical  and 
electrical  problems  peculiar  to  the 
subminiature  tube  field  are  pre¬ 
sented.  The  next  chapter  serves  to 
supplement  White’s  chapter  by  giv¬ 
ing  details  on  subminiaturization 
techniques.  In  this  chapter  Gus¬ 
tave  Shapiro,  of  the  National 
Bureau  of  Standards,  presents  a 
general  picture  of  the  methods  and 
problems  of  constructing  electronic 
equipment  using  subminiature 
tubes  and  components.  Much  of 
the  subminiature  information  pre¬ 
sented  has  been  set  down  elsewhere, 
in  various  manufacturer’s  catalogs, 
but  the  organization  of  this  sum¬ 
mary  is  quite  good,  and  the  subject 
made  interesting. 

H.  F.  Mayer,  of  the  School  of 


SIUSTIC  ituHEii  SHOCK  MOUNTS 

(D  Ide,Tl  for  sub-panel 


_  -  ^ -  mounting.  Isolates  tubes 

from  shock  and  vibration.  Mount  retains  com¬ 
pliance  from  minus  70°  to  plus  480°F.  Invaluable 
for  military  and  airborne  equipment. 


CmtpTrrve^ 


Metal-plo»»>»  component, 
designed  ond  monutoctured 
to  order.  Write  tor  quota¬ 
tion.  .pe.i«ri"9  ele.tri.ol 
and  me.honi.ol  choroeter- 
istic.  Describe  opplicotion. 
No  obligation. 


(5^ Corrosion  resistant.  Holds  miniatures  in 
sockets  under  severe  conditions  of  shock  and 
vibration  without  restricting  air  circulation. 
Easy  to  insert  and  withdraw  tubes.  Three  sizes. 

Remler  Company  Ltd. 

2101  gryont  St.  Son  Francisco  10,  Calif. 


cons 

4»  iH  AHr  UMVe 


Whether  you  need  a  simple  coil  winding  or  specially 
treated  coils  deeply  impregnated  with  wax  or  varnish 
in  vacuum  impregnation  tanks  and  cured  in  heat  con¬ 
trolled  ovens — get  on  the  winning  team  with  DANO 
COILS. 


•  Form  Wound 

•  Paper  Section 

•  Acetate  Bobbin 

•  Bakellte  Bobbin 

•  Cotton  Interweove 
e  Coils  for  High 

Temperature 

Applications 


THE  DANO  ELECTRIC  CO. 

MAIN  ST.,  WINSTED,  CONN 


ALSO, 

TRANSFORMiRS 
MADt  TO  ORDER 


WASHER  SPECIALISTS  for  nearly 
half-a-century.  Dies  in  stock  will 
produce  most  sizes.  Big  runs  made 
with  automatic  presses.  An  econom¬ 
ical,  accurate,  and  highly  reliable 
source  for  washers,  also  all  kinds  of 
metal  stampings.  HAVE  WHITE- 
HEAD  S  CATALOG  ON  FILE; 
write  for  it. 


1691  W.  LAFAYETTE 


DETROIT  16,  MICH. 
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STEEL  STAMPS 


Gov't.  Regulation  Stamps 

MADE 

TO 

ORDER 

•  Frt«  48  P9.  Cotolo9  •  Sam«  Ooy  Strvic* 

•  Dirtcf  from  Monufactoror 

•  Bose-Lock  Intorchangooblo  Robbor  Typo 

Order  by  Phont  or  Mail 

U.S.  RUBBER  STAMP  CO. 

227  Fulton  St..  New  York  7.  H.Y.-C0.  7-57M 


GERTSCH  =- 

MODEL  FM-1  DIRECT  READING 
VHF  FREQUENCY  METER 

GENERATES  OR  MEASURES  ANY  FREQUENO  BETWEEN 
20-480  MC,  VFITH  A  MINIMUM  ACCURAa  OF  ±  .00S% 

DIRECT  READING— NO  CALIBRATION  BOOK 
FOR  PORTABLE  OR  FIXED  STATION  USE 


for  cooiploto  information  or  domortstralion,  contact  tho  fac¬ 
tory  or  your  noarost  inpinoorinp  toprocontatiro  liilod  botawt 


AlboQworooe,  Now  Mosico 
Nooly  intorprisos 

107  S.  Woibingetn  St.,  Albuquerpoo  58731 
Camdoo  3,  N«w  Jorsoy 
Edward  Broddock 

726  Cooper  Stroof,  .VOodlawn  3-3585 
Chicopo  40.  Illinois 

Alfred  Crossloy  8  Associotos 
4501  No.  Roventwood  Avo.,  UPtown  81141 
Dallas  5,  Tosas 

Earl  Lipscomb  Associates 
3561  Morpuotte  Street,  EMerson  1131 
Detroit  6,  Michigan 
S.  Sterling  Compemy 
1331  linweod  Ave.,  TOwnsend  83130 
Fort  Myers.  Florida 

ArtHwr  H.  lynch  8  Associates 
P.  O.  8ok  466.  Fort  Myers  1369M 


Hoaston  5,  Texas 

Earl  Lipscomb  Associates 
2430-8  Rice  8lvd.,  Linden  6303 
High  Point,  North  Carolina 
Rivens  and  Caldwell 
Rm.  807,  Sec.  Bank  Bldg.,  H.  P.  3673 
Los  Angeles  46.  California 
Neely  Enterprises 

7433  Melrose  Avenoe,  WNitney  1147 
Sacramento  14.  Colifomla 
Neely  Enterprises 
309  Ochsner  Bldg.,  Gilbert  3-7461 
Son  Froncisce  18.  Colifomla 
Neely  Enterprises 
2830  Coory  Blvd.,  WAInot  1-3960 
Woshington,  0.  C. 

I.  R.  HitcKcocIi 

734  -  15th  St.,  N.W.,  Executive  5635 


EXPORT  AGENTS 

American  Electronoering  Corp.,  5035-29  W.  Jefferson  Blvd.,  Los  Angeles  16,  Calif. 


=  GERTSCH  PRODUCTS  = 

INC. 

11846-48  MISSISSIPPI  AVENUE -LOS  ANGELES  35,  CALIFORNIA 
Mailing  Address:  P.O.  Box  13856,  W.  Los  Angeles  25,  California 
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MACHINERY 


.KWH** 

.iwm**"** 


Mochinti  for 
Monufoefuring 
IncondttcfM 
Lampe,  Rodio 
ond  Eltcfronic 
Tvbtt 

MilltSMCI 

WllMSS 

%  ••  lee  ivA 


TV  Sealing  Machine 


From  S*  to  hug#  34* 
Telovtsion  T^ 


EISIER'S  Eluctronic  Equip- 
munt  it  •tpuciolty  0*- 
tignud  and  Built  to  yout 
•xact  roquirtmontt. 

lltUtTIANStOtMUS 
STANDAW  •  SMCIAl 

O 

oimm  Sitos  f  rtm  %  to  SOO  KVA 


EISIER  ENGINEERING  C0.,in(. 

751  So  1 3rh  St  Newark  3  N  J 


Here’s  Why  it  Pays  You . . . 
to  Read  the  Advertising 


The  advertising  is  a  rich  source  of  valuable  information.  In  this 
magazine  it  offers  you  ideas  and  products  that  may  well  apply 
advantageously  to  your  business. 

Every  issue  is  a  catalog  of  goods,  materials,  and  services - 
quickly  available  to  you  —  just  for  the  reading. 

Leaders  in  business  and  industry  turn  to  the  advertising 
because  they’ve  discovered  it  helps  them  run  their  businesses 
more  profitably. 

When  you  read  all  the  ads  in  this  magazine,  the  chances  are 
good  that  you’ll  get  a  lead  that  will  materially  help  you  do  a 
better  job.  For  example,  you  may  find  a  specific  piece  of  equip¬ 
ment  that  will  be  a  profitable  time-saver  Or  a  tool  that  will 
increase  worker  efficiencj;  That’s  why  it  pays  to  read  the  adver¬ 
tising.  It’s  good  business. 
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THE 

WHNE  BAND 


POCKETSCOPE 

^  •f'WirffMAN 


Another  Waterman  POCKET- 
SCOPE  confirming  the  obsolescence 
of  conventional  oscilloscopes. 
Characterized  by  wide  band  am¬ 
plifier  fidelity  without  peaking  as 
wellasamazing  portability.  S-14-B 
POCKETSCOPE  is  ideal  for  labora¬ 
tory  and  field  investigation  of  tran¬ 
sient  signals,  aperiodic  pulses,  or 
recurrent  electrical  wave  form* 

Vertical  channel:  50niv  rms/inch,  with  response  * 
within  — 2DB  from  DC  to  ZOOKC*  and  pulse 
rise  of  0.35ms.  Horizontol  channel:  0.3v 
rms/inch  with  response  within  ^2DB  from  DC 
to  200KC,  and  pulse  rise  of  1.8ms.  Non-fre¬ 
quency  discriminating  attenuators  and  gain 
controls,  with  internal  calibration  of  trace 
amplitude.  Repetitive  or  trigger  time  base, 
with  linearization,  from  !^cps  to  50KC,  with 
±  sync,  or  trigger.  Trace  expansion.  Filter 
graph  screen.  Mu  metal  shield.  And  a  host  of 
Other  features. 

WAIERMANPilODIICTSCOJNC.' 

PHILADELPHIA  25,  PA. 

CASlf  ADOHESS:  rOKHSCOH 

WATERMAN  PRODUCTS  INCLUDEi 
S-IO-B  GENERAL  POCKETSCOPE 
S-1 1  -A  INDUSTRIAL  POCKETSCOPE 
S-14-A  Ht^OAIN  POCKETSCOPE 
S-IS-A  TWIN  TUBE  POCKETSCOPE 
S.2I-A  LINEAR  TIME  BASE 


Alta  RAKSrOPES,  LINEAR 
AMPLIPIERS,  RAYONIC®  TUBES 
aad  etbor  a^aipman* 
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Electrical  Engineering,  Cornell 
University,  Ithaca,  New  Y'ork, 
writes  on  principles  of  pulse  code 
modulation,  with  emphasis  on 
noise,  power  and  bandwidth.  Next 
is  presented  a  summary  of  modern 
methods  of  network  synthesis  by 
E.  A.  Guillemin  of  Massachusetts 
Institute  of  Technology.  Theoreti¬ 
cal  and  practical  methods  are  cov¬ 
ered,  with  typical  examples  fur¬ 
nished  as  illustrations. 

The  final  chapter,  prepared  by 
Meyer  Leifer  and  William  F. 
Schreiber  of  the  Sylvania  Electric 
Products  Inc.,  Bayside,  New  York, 
is  an  excellent  discussion  of  com¬ 
munication  theory.  The  authors 
have  written  from  a  standard  out¬ 
line  on  this  subject,  but  their  indi¬ 
vidual  explanations  are  helpfully 
clear  and  easy  to  follow.  They  be¬ 
gin  conventionally  with  summaries 
of  the  contributions  of  Hartley, 
Gabor,  Tuller,  Goldman  and  Shan¬ 
non,  and  carry  the  theoretical 
analysis  straight  through  to  appli¬ 
cation  in  television  and  related 
fields.  Here  again  sections  of  the 
analysis  will  be  recognized  as  hav¬ 
ing  been  taken  directly  from  the 
literature,  but  the  organization  in¬ 
creases  their  individual  value  many 
time.s. 

The  book  is  conveniently  in¬ 
dexed,  and  a  moderate  number  of 
pertinent  references  are  included. 
The  engineer  who  wishes  to  in¬ 
crease  his  knowledge  beyond  his 
particular  project  would  do  well  to 
acquire  a  copy  of  Advances  in  Elec¬ 
tronics,  Volume  Three. — j.d.f. 


THUMBNAIL  REVIEWS 


THB  BNOINEamiNG  METHOD.  By 
J.  C.  Pish.  Stanford  University  Press, 
Stanford,  Calif.,  1950,  186  pages,  *3.00. 
Philosophy  and  practice  of  reaching  engi¬ 
neering  decisions  as  to  which  method, 
which  equipment  and  which  material  to 
use  in  solving  a  particular  problem.  Com¬ 
prises  separate  publication  of  chapters  9, 
10  .and  11  written  by  this  author  for  "The 
Engineering  Profession"  (Hoover  and 
Pish,  Stanford  University  Press,  2nd  edi¬ 
tion,  1950). 


MATHBLMATICAI.  ENOIX  BERING 
I  ANALYSIS.  By  Rufus  Oldenburger.  The 
Macmillan  Co.,  New  York,  1950,  426 

I  pages,  $6.00.  Aimed  at  easing  the  trans- 
'  ition  from  physical  engineering  sltua- 
!  tions  to  corresponding  mathematics. 

'  Divided  into  five  major  parts,  one  of  which 
is  Ellectricity  and  Magnetism ;  this  covers 
fundamental..,  electric  and  electronic  clr- 
I  cults  and  systems,  tubes,  transistors. 
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iDER^ 

•  Strong  molded  construction 

•  High  conductivity 

•  Heavy  current  carrying  capacity 

•  Turret  type  brass  studs 

•  3  to  16  terminals  in  a  minimum 
of  space 

•  Wide  variety  of  patterns 

Prices  and  specifications  are  con¬ 
tained  in  Bulletin  TD-51,  copies  of 
which  may  be  had  on  request. 
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A  new  Family  of  High  Speed 


Pumps  for  every  high  vacuum  op¬ 
eration;  complete  line  of  produc¬ 
tion  ond  research. 

HIGH  VACUUM 
EVAPORATORS  .  .  . 

. . .  and  accessories.  We  can  sup¬ 
ply  all  types  of  vacuum  coating 
(metal  or  non-metal). 

OPTICAL 

FILM  ENGINEERING  CO. 

273S  North  Sixth  St. 
Philadelphia  33,  Pa. 


0  Tell  n*  your  wire  problenu 
and  requiremenu.  Oar  r» 
search,  engineering  and  pro* 
duction  facilities  are  at  yoor 
disposaL  Let  ns  quote! 


general  offices:  ossining,  n.  y.  0  winsted  division,  winsted,  conn. 


ELECrntNICALLY  REGULATED 

LAl^ORATORY 

POWER  SUPPLIES 


•  INPUT:  105  to  125  VAC, 

5050  cy 

•  OUTPUT  #1i  200  to  325 

VOC  ot  300  mo  regulotod 

•  OUTPUT  #2:  6.3  Volt*  AC 

CT  ot  5A  unreguloted 

•  OUTPUT  #3:  6.3  Volts  AC 

CT  ot  5A  unregulated 

•  RIPPLE  OUTPUT:  Lets  than 

10  millivolts  rms 
Per  cemptele  iHtennetiea  write 
ter  luNetle  I 


On  air  lines  all  over  the  world, 
thousands  of  Acme's  Radio  Range 
Filters  hove  given  foithful  service 
for  years.  Like  most  Acme  designed 
filters,  they  ore  light,  compact, 
hermetically  sealed.  They  carry 
CAA  type  certificate  No.  y  20. 
Write  for  catalog  sheet. 


A  naxibla  thiald  thot  snugly  flts  oU 
alnlotura  tubas  bocausa  it  compan- 
sotus  for  all  variations  in  tub#  di- 
insnsians.  Mini-Shialds  ora  niada 
for  both  T51S  and  T6V^  bulb  tubas. 
Sand  for  catalog  shoot. 


300  No.  Lok»  Av*.,  Potodono  4,  CoMf. 
Formorfp  Acmo  A4«rof  Oio,  Me. 

Wats  FiHsrs.  DtUr  Uset  •  MspiiM  SmsIHwis  •  Srscul  Ttani- 
IsiiMti  1  CSflin  >  TsrsiM.  SsinnsI  t  SsItMif  Wssaf  tafucbii 


ELECTRONICS  — ;o/y,  1951 


265 


KeithI  ey 
Instruments 


IVIILU  KMUIU* 

200  CDEfNWJCH  STKCCT  NEW  YOIK  7,  N  Y. 
Phene  BEetemnn  3*2980  •  Telet)rpe  NY1-1B39 
Coble  Addre»»:  MIlOlECTRO 


NEW  BOOKS 


(continued) 


new 

vacuum  tube 

electrometer 

speeds 

component 

testing 


.^Announcement! 


transducers ;  (•leclromagriPtic 
procedures  fur  setting  up 
problems. 


fields  and 
electrical 


F-M  SIMPLIFIED.  By  Milton  S.  Kiver. 
D.  Van  Nostrand  Co..  New  York,  1951, 
Second  Edition,  458  pages,  16.50.  Corn* 
pletely  revised  to  cover  recent  develop¬ 
ments  in  both  transmitters  and  receivers 
at  an  engineering  level,  with  introductory 
chapters  giving  basic  principles. 


TAKES  PLBASUKE  IN 
ANNOUNCING  ITS  APPOINTMENT 

as  DISTRIBUTOR  for 

©WESTINGHOUSE 
INDUSTRIAL 
ELECTRONIC  TUBES 


TKLBVISION’  AXD  F.M  ANTKNNA 
QU1DE3.  By  £1  M.  Noll  and  M.  Mandl. 
Macmillan  Co.,  New  York.  1951.  311 

pEige&  15.50.  Combination  textbook  and 
practical  Installation  guide.  First  part 
gives  principles  of  antenna  systems,  in¬ 
cluding  wave  propagation  and  transmis¬ 
sion  line  theory.  Second  part,  arranged 
as  reference  guide,  covers  antenna  site 
surveys,  choice  of  antenna,  erection,  in¬ 
stallation  of  transmission  line,  use  of 
boosters,  characteristics  of  various  an¬ 
tenna  types,  rotating  antennas,  multiple- 
outlet  antenna  systems,  and  interference 
reduction. 


rOMPLETE  HTOVELS 


•  PLIOTRONS— High  Vacuum  Types 
MODULATORS  ♦  AMPLIFIERS  •  OSCILLATORS 


Fiat#  Output 

Tjrpa  Filamant  D.C.  D.C.  Watta 

Numbar  VoiU  Am|».  VolU  Ma.  WatU  Claa  C 
WL-4?)  6.0  60  00  SOOO  1400  2&00  3900 

WLHM?  6.3  0  90  600  100  25  40 

WL-81S  10. 0  S  00  2000  180  100  260 

WL-892  22  0  60  00  ISOOO  2000  10000  20000 

WL-895  19  .0  138  00  17000  9000  40000  100000 


ALTERNATING-CURRENT  ELECTRI¬ 
CAL  SYSTEMS  FOR  AIRCRAFT.  West- 
inghouse  Electric  Corp..  P.  O.  Box  2099, 
Pittsburgh,  70  pages  loose-leaf,  $1.50. 


•  THYRATRONS — Grid  Controlled  Rect. 

VulU 

Type  FilaiMnt  Peak  Ampa.  Ampa. 

Number  Volta  Ampa.  loverae  Paak  Ave. 
WL~4I4  SO  20  0  2000  100  0  12  5 

Kr-6;!7  2  5  SO  5000  2  5  0.64 

WL^72A  SO  so  2500  40  0  3.2 

WLr«78  5  0  7  5  15000  6  0  1  6 

WL-8a4  6.3  0  6  350  0  3  0  07S 

— Partlel  Uating  Only— 


ADVANCES  IN  RADIOCHBMISTRY.  By 
E.  Broda.  Cambridge  Monograph  on  Phys¬ 
ics,  Cambridge  University  Press,  New 
York,  1950,  152  pages,  92.76.  Production 
of  radioelements,  chemical  properties,  and 
a.'^peots  of  transmutation  relevant  to  nu¬ 
clear  synthesis.  Final  chapter  covers  new 
developments  In  technique  of  measuring 
radioactivity. 


•  KENOTRONS— -High  Vocuum  Rectifiers 

VolU 

Typa  Filumeat  Peak  Ampa.  Ampa. 

Number  VolU  Ampa.  loverae  Peak  Ave. 
WL-4S6  11.0  20  0  140,000  0.50  0  06 

WL-481  2.S  5  0  25,000  0  015  0.005 

WL-579B  2.5  6.0  20,000  0.27  0.025 

RO-585  5.0  l.l  1.500  0  011  0.003 

WL-660  18.0  10  0  230,000  0  10  0.03 


XI'CLBAR  SCIENCE  ABSTRACTS.  Cu¬ 
mulative  Index  to  Vol.  1,  2,  3  and  4. 
U.  Atomic  Energy  Commission,  Tech¬ 
nical  Information  Service,  Oak  Ridge. 
Tenn.,  1951,  241  pages,  $.60.  Cumulative 
author  Index,  subject  index,  nuclide  index, 
foreign  geographic  index,  numerical  index 
of  ABC  reports  with  indications  of  avail¬ 
ability,  list  of  AEC  depository  libraries 
and  list  of  periodicals  abstracted. 


The  Keithley  Model  200  Electrom¬ 
eter  is  a  self-contained  intrument 
ideally  suited  for  incoming  in¬ 
spection,  production  testing,  and 
servicing. 

This  dc  voltmeter  with  a  high 
input  impedance  quickly  meas¬ 
ures  capacitor  leakage  (reads  volt¬ 
age  decay  caused  by  imperfect 
dielectric),  dc  voltage  of  charged 
capacitors,  and  leakage  resistance 
or  leakage  current  of  insulators. 

characferisfics  mc/ude  — 


•  PHANOTRONS — Gos  or  Mercury  Vopor 
Rectitien 

VolU 

Typ*  FiUiMni  P#«k  Amp*.  Amp*. 

Numbar  VolU  Amp*.  Inverse  Pc^  Ave. 
WI/-575A  5.0  10  0  15000  6.0  1  5 

WL-857H  5  .0  30  0  22000  40  0  10  0 

WI/-066A  2.5  5.0  10000  1.0  0.25 

Wb-069R  5.0  18.0  20000  10.0  2.5 

W1/-872A  5.0  7.5  10000  5.0  1.2$ 


•  PHOTOTUBES— Light  Sensitive  Tubes 

For  Btartlof.  stopptns.  end  oocuroUing  meebenicel 
operetloo^,  l.e.,  '>)untiDg.  Mnint.  detecting  smokr. 
opening  doors,  rejecting  Ineocurete  m*terlel.s.  etc. 

•  IGNITRONS — Ignitor  Controlled  Rect~ 

M*x.  KVA  Mai.Ave. 
I>em*Dd  **d  Current  eikd 
Type  VolU  oorreBpoodiog  oorreBpooding 

Numbar  Rang*  Ava.  Current  KVA  l>emand 

KVA  Amp*.  KVA  Ampn. 
WL^l  200-600  300  12  1  100  22.4 

WL-651  200-600  1200  75.6  400  140 

WL-65S  200-600  2400  192.0  000  3  355 

WL-653B  2400  2400  135  0  1105  207 


TELEVISION  PRO<l  RAMMING  AND 
PRODUCTION..  By  Richard  Hubbell. 
Rinehart  &  Co.,  New  York,  1951.  240 
pages.  $4.50.  Second  edition,  revised  and 
enlarged,  with  technical  chapters  brought 
up  to  date  and  with  much  new'  program 
material  and  many  new  illustrations. 


UNDERSTANDING  RADIO.  By  H.  M. 
Watson,  H.  E  Welch  and  G.  S.  Bby. 
McGraw-Hill  Book  Co.,  New  York,  1951, 
Second  Edition,  716  pages,  $5.50.  Revision 
of  fundamental  text  for  students  with 
little  or  no  background  in  electricity  or 
science. 


2  and  20  volt  ranges 
IQR  ohms,  6  mmf  input 
grid  drift  current  less  than 
5xlO~R  amperes  on  the  2  volt  range 
5xl0~i^  amperes  on  the  20  volt  range 


a  Voitoge  Regulotors 

TypH*  OA3A'R75  •  OC3/VR105  •  OU3/VB150 


•r  Cemptoto  WKSTINGHOUSE 

>n30.  tUustrattag  and  dvsciiblng  < 
tixluvtrUl  elMtronlc  tub#*. 


SOUND  SLIDEPILM  GUIDE.  Operadio 
Mfg.  Co.,  St  Charles.  Illlnsis.  1961,  62 
pages,  $1.00.  Ower  1,000  available  sound 
slidefllms  are  listed,  each  with  data  on 
source,  availability  (free  loan,  rental  rate 
or  sale  price),  running  time  and  nature  of 
film.  Includes  40  sound  sHdehIms  giving 
technical  training  in  electronics. 


For  complate  data 
write  today  for  your 
free  copy  of  our  de- 
•criptive  bulletin, 
**Vacuum  Tube  Elec¬ 
trometer,  Model  200.*' 
Keithley  Instruments, 
1507  Warrensville 
Center  Rd,  Cleveland 
21.  Ohio. 


MILO  Also  Features 
Everything  m  Eiectronics 
Parts  and  Equipment  1 
•  Free  1 033  Page  Catalog! 

eurabaaing  Ae#f>Ui  Wiit«  J 

today  on  your  company  / 

lattarfeaad.  stating  oAcUl  /i 

titl*.  for  our  gigantic  buy-  A 

li«  gulda.  sTlad  with  /7V 

apactftcatlons  and  dascrlp*  /%/ 

tleaia  of  all  standard  brand  llV 
•isctrenlc  Hems.  u? 

Writ#  D*pt.  JE. 

Write  a  wirs  a  Ptieae— sr 
TsMyps  fsr  Instant  Aottent 


FOURIER  TRANSFORMS.  Ian  N.  Sned¬ 
don.  University  of  Glasgow.  International 
Series  In  Pure  and  Applied  Mathematics, 
McGraw-Hill  Book  Co^New  York,  1951, 
541  pages,  $10.00.  Tlieory  of  Fourier 
transforms  and  related  topics,  presented 
in  a  form  suitable  for  students  and  re¬ 
search  workers  interested  in  boundary^ 
value  problems  of  physics  and  engineer¬ 
ing.  Seven  of  the  ten  chapters  illustrats 
the  use  of  the  theory  in  solving  problems 
of  vibration,  heat  conduction,  slowing  of 
neutrons,  hydrodynamics,  atomic  and  nu¬ 
clear  physics,  and  elasticity. 
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RADl^'KO^i 


ELECTRICAL  INDUSTRIES 


44  SUMMER  AVENUE 


FACTORY  PRECISION 

Instrument 
REPAIR  and 

Standardizing 


U(U'"'2. 


Wizardry  in 
WIRE  FORMS 


Smell  diameter  wtre  formed 
•  n  any  shape  you  need  I 


miLU  Krtuiu 

300  GRiENWICH  STREET  NEW  YORK  7  N  V 
Ph>>n«  iEekmort  3-3910  •  Teletype  NYI-1B39 
_ Coble  Addrets.  MllOLECTRO 


SOURCE 


feoturmg 

Th«  NATION'S  LARGEST  STOCKS! 
Thd  NATION'S  GREATEST  NAMES! 


•  PLIOTROMR— High  Vacuum  Type 
MODt'Lj^TORS  •  AMPLIFIERS  •  OS> 
riLI^TORS 

•  T5IYKATRON»~Orld  Controlled  Rec¬ 
tifiers 

•  ICMTREtN’S— Ignitor  Controlled  Rec- 
ttflera 

•  KE->’f)TRE»!4 — High  Vacuum  Recttflera 

•  rilA>OTKONH — ilaa  or  Mercury  Vapor 
Rectiflers 

•  rilCtTOTl'BKH  —  Light  Sensitivity 
Tubes 

e  VOLTAtiR  RKOri4.%TOKH 

Sand  For  Tochnicai  BuJiatin  86-020 


r  DISTRIBUTORS  for 

SYLVAN  I A  A 

GERMANIUM  DIODES 

STROBOTRONS  j/ 

SILICON  DIODES  ^ 

GAS  PRESSURE  MEASURING  TUBES 
ROCKET  ond  TRIGGER  TUBES 
KLYSTRONS  •  GLOW  MODULATORS 
HYDROGEN  THYROTRONS 
TR  ond  ATR  TUBES  •  FLASH  TUBES 
Band  /or  DascripfiV#  Buiio/iJi  EC-BOC 


^DISTRIBUTORS  for 

I  GENERAL  ELECTRIC 

INDUSTRIAL  anR 
XMITTING  TUBSS 

IGNITRONS  •  KENOTRONS  •  PHANO- 
TRONS 

PHASITRONS  •  PHOTOTUBES  •  PLIO- 
TRONS 

THVRATRONS  •  GLOW  TUBES  •  BALLASTS 
TR  •  ATR  ond  PRE-TR  TUBES 
Bullotia  ETX-JOE  AroUablo  oa  Ro^uoal 


IMMEDIATE  CAPACITY 
FOR  DEFENSE 
SUB-CONTRACTS 


Prompt  service  whether 
your  problem  involves 
one  or  a  hundred  units. 
Our  laboratory  is  fully 
equip^  and  technically 
staffed  to  handle  the 
most  complicated  instru¬ 
ments  and  accessories. 


^  DISTBIBUTORS  for 

^  TUHG-SCL 

VIBRATION  TESTED 

SPECIAL  PURPOSE  TUBES 

tncludiaq  Typos  SEI7  and  SBBl 
Writ#  for  IsctaaicaJ  lilarotura. 

Aid# 

MINIATURE  DIAL,  RADIO,  FLASH  LAMPS 
Writ#  lor  Bulletin  A-Sl-A 


STRAIGHTENING  A  CUHING 

Perfect  straight  lengths  to  12  ft. 
.0U15  to  .123  diameter 

WIRE  FORMS 

.UU15  to  .080  diameter 

SMALL  METAL  STAMPINGS 

.0023  to  .033  thicknesB 
,062  to  3  inches  wide 


Prompt 
Son  lea 


—  Certified  Accuracy 

PANEL  METERS 
VOLT-OHM  METERS 
Tube  Checkers;  Vacuum 
Tube  Volt  Meters  and 
Laboratory  Instniments^^^ 


MILO  HAS  CVntrrHINGf 
Sand  tor  FREf  CATALOGI 
PsrrSsAat  4«aittr  Wnu  MUr 
oo  >x)fRp«ny  leitertMad.  EUttiig  o/* 
flelAl  iiUe,  for  your  copy  of  our 
gUnt-ilse  eatalofr  lUustratlag  ell 
maior  predueu  la  Um  redle-elec  ! 
troolei  ladueliy Meet  «f  wMefa 
«e  carry  la  etookl  Write  C^t.  JB. 


tpothliMing  in  Production  Ports 
#or  Uoctronic  ond  Codiodo  Rof  Tofcoi 

V  rite  for  /Uuurmiot/  FoUer 
Send  Bltteprintt  or  Sample*  for  Estimma 


WRITE  O  WIRE  O  FHONE  O  TCLETYPC 
far  IMMEDIATE  ACTIONI 


337  High  Str— t  Noworlt  7,  N.  J. 


s 


TERMALINE 

DIRECT  READING 

R.  F.  WATTMETERS 

(DUAL  RANGE) 

MODEL  6n-0-)S  ond  0-60  Wotti 
MODEL  612-0-20  and  O-SO  WotN 
IMPE0ANCE-SI</^  Ohmi 


Models  611  and  612  are  popular 
instruments  in  research  and  design 
laboratories,  vacuum  tube  plants, 
transmitter  manufacturing  plants, 
and  in  fixed  and  mobile  communi¬ 
cation  services. 

They  are  ruggedly  built  for  portable 
use,  and  are  as  simple  to  use  as  a  D.C. 
voltmeter.  The  power  absorbing  load 
resistor  is  non-radiating,  thus  prevent¬ 
ing  transmission  of  unwanted  signals 
which  interfere  with  message  traffic 
in  communication  services. 

Frequency  range:  30  fo  500  MC  (30  to 
1,000  MC  by  ipacial  calibration) 
Impedance:  51.5  OHMS  — VSWR  Uts 
than  l.l 

Accurocy:  Within  5%  of  full  seal* 

Input  connector:  Fnmal*  "N"  which  matas 
with  UG-21  or  UG-2IB.  Adaptor 
UG-I46/U  it  supplied  to  mate  with 
VHF  plug.  PL259. 

Special  Scale  Model  ''61s"  are  avail¬ 
able  as  low  as  Vz  watt  full  scale,  and 
other  models  as  high  as  5  KW  full  scale. 
Catalog  Eurnithed  on  Request 


BACKTALK 

(continued  from  poge  152) 

questions  raised  in  the  various  sym- 
I  posia  of  the  recent  IRE  convention 
I  in  New  York.  It  appears  that  a 
I  number  of  persons  are  interested  in 
certain  branches  of  medical  elec- 
’  tronics  which  are  outside  the  scope 
of  existing  professional  groups. 
However,  the  organization  of  such 
a  group  is  quite  a  task  at  the  best 
and  it  may  be  to  our  advantage  to 
organize  it  within  the  IRE. 

I  have  been  assured  that  the  IRE 
is  interested  and  will  do  what  it 
can  to  help.  The  task  at  hand  now 
is  to  locate  those  persons  who  wish 
to  become  members  of  this  group, 
i  The  location  of  these  people  is  com- 
,  plicated  by  the  fact  that  they  are 
scattered  geographically,  and  in  ad¬ 
dition  the  papers  they  have  pub¬ 
lished  on  medical-electronic  sub¬ 
jects  are  scattered  through  all  types 
*  of  technical  and  medical  publica- 
I  tions.  Therefore  I  am  turning  to 
'  Electronics  to  help  locate  them 
I  through  this  letter. 

I  In  other  words,  if  any  one  is  in¬ 
terested  in  becoming  a  member  of 
the  medical  electronics  group  of  the 
IRE,  when  organized,  it  would  be 
appreciated  if  he  would  send  me 
j  his  name,  address  and  state  whether 
!  or  not  he  is  now  a  member  of  the 
!  IRE.  Those  interested  will  then  be 
placed  on  the  mailing  list  and  noti- 
I  fled  as  to  the  progress  of  the  organi¬ 
zation. 

L.  H.  MONTCOMEaiY 
Dept,  of  Anatomy 

Vanderbilt  Univer$ity 
School  of  .Vedicine 
Kashville  4,  TenncBsee 

Too  Big 

i  Dear  Sirs: 

I  HAVE  JUST  finished  reading  your 
editorial  in  May  1951  Crosstalk  on 
the  recent  six-ring  circus  other¬ 
wise  known  as  the  IRE  Convention 
and  I  want  to  take  this  opportunity 
to  assure  you  that  there  are  many 
others  who  agree  with  your  senti¬ 
ments.  It  was  all  too  obvious  to 
many  that  the  attempt  to  funnel 
,  the  large  number  of  people  present 
^  into  six  simultaneous  sessions  was 
disastrous,  and  that  those  who 
wished  to  pick  up  an  early  paper 
in  one  session  and  then  transfer  to 
another  found  themselves  just  as 
you  mentioned — “out  of  luck.”  You 
may  be  sure  that  your  final  com- 


BIRD  ELECTRONIC  CORP. 

1800  East  38"’  Street  •  Cleveland  14,  Ohio 

West  Coast  Representative  'NEELY  ENTERPRISES  •  Hollywood  46,  Calif. 


MICRODiENSML  Wi 

TO  YOUR  SPECIFICATIONS 
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modeling 


FOft  YOUR 


routing 


STUNLESS  STEEL  FASTENERS... 


PROFILING 


GREEN 

ENGRAVER 


Proved  Pronfable  — 


Machine  roof,  Rodio,  ffectricof 
and  fnifrumenf  Mfrs.,  Sales  Fro- 
motion  and  Jidvertisinq. 


rat.  raggad.  eoanaiaal— oad  iMxpaulTa.  Ika 
OtM*  Eagiam  Is  tops  ioc  lew-cosi  psrionMaes 
—sips  snl  prscUoa  wetk  ea  mstol,  plostla  si 
wosd  .  .  .  sals  tour  Uass  si  Isttsfs  from  1/M" 
Is  1~  sa  eorrsd  as  Oat  sariaess  .  .  .  opsralst 
by  trociap  .  .  .  aiokss  aayeas  oa  sapsrl  .  .  . 
savrarss  paasla.  aoms  plotss,  scolas,  dlob, 
■aids,  Isassa  oad  iaitrumsals.  (Also  widsly 
oasd  (or  renUap,  praHUaq  cmd  Ouss  dlmsa- 
■Isaol  aiodsllag.)  Dsctric  sleUag  otlochaisal 
OTCdlcdbls. 


SpscM  stfscbsissfi  sad  saglssailsp  isnrics  ssaM 
sWs  for  prsdsctlsa  work. 


rKll — Fsct-pseksd  Mdor.  Ssad  tor  rssn,  tsdsr 


GREEN  INSTRUMENT  COMPANY 


363  rUTNAM  AVENUE 
CAMBRIDGE,  MASS. 


Sslsi  OMIcas  ia 
All  Arlsciaaf  Otloo 
1141  N.  ^IWamla  Asa. 
Cblcaiaa  IB,  IIHasli 


An  Aaredited  Technical  Institute 
Pioneer  in  Radio  Engineering 
Instruction  Since  1927  . 


#  Advanced  Home  Study  and 
Residence  Couises  in  Procticot 
Radio- Electronics  and  Televisioe 
Engineering. 

Residence  Courses  opproved 
for  Veteron  Training 

M  koouost  yoor  tree  homo  study 
or  rssidanca  mhool  cetetag  by 

writing  to  Dopt  2I7C 

till  t  Part  liaB.  Aff..  WasklHtN  II.  At 
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ATTENTION! 

Former  Field  Engineers 


APITOL  RADIO 

ENGINEERING 
INSTITUTE 


Littli  tliou{ht*of  facts  about  capacitors 


ELECTRONICS  — /o/y,  7951 


The  abort  Hass  braobdewa  aolloga  of  a  wall-aMda  D.C. 
capacltot  la  aol  lass  ftoa  S  la  B  tlmas  lbs  actual  werklae 
Toltoga  at  M* — 


DIDnSTUAl  CAPACTTOBS  ora  uaracTlBglT  bald  to  tbis 
iermula. 


Dsslgasd  lac  maaiaiaai  aoiatr  oad  tbs  amaUast  paaslbla 
TOlnma.  mDUSTBlAl  CAFACnOBB  aro  tha  mast  srldsly 
oasd  capacitor  la  ladualital  appUcatleaa. 


WBin  rODAT  FOB  OITAILBO  CATAIOO 


Personnel  Supervisor 
Field  Eng.  Div. 

Reeves  Instrument  Corp. 
215  East  91st  St. 
New  York,  28,  N.  Y. 


B 

I 


rc  S  X  •  mim 
=  BrookdowB  ▼olto^o 
=  Halod  daOa  working  ooltogo 


We  urgently  need  men  with  elec¬ 
tronic  background,  and  preferably 
radar  experience,  to  supervise,  in¬ 
struct  and  assist  in  installation — 
maintenance  of  electronic  equip¬ 
ment. 


Excellent  starting  salary  during 
factory  training,  plus  overtime 
premium  in  field.  Substantial  in¬ 
surance  progrom.  Overseas  duty 
not  mondatory.  Salary  commensu¬ 
rate  with  experience. 


Pleare  forward  your  personal  ex¬ 
perience  record  to: 


p  Yom  f«t  pfvelM  pf  tkp 

Nioiriftg  CoMOCt  b«COMC  of  Hm 
two  fciorlof  tiipooftim  Iko  rotor 
omakly. 

»  Yoo  tot  food  rlfid  tenoliioU  bo* 
^o  MOW  Iboy  ora  oiooldod  loltirotly 
with  Iho  hootiof . 


SEaiON 


Eotlro  riditBoct  cire^  H  am  itim- 
frol  port  of  Iho  hoodof . 

Yoo  ftl  occoroto  Mtdfii  ond  ro* 
wttiof  dot  to  onli*bocfcknk  wriMf 


BOtG  IQUIPMINT  DIVISION 

THE  GEORGE  W.  BORG  CORPORATtOX 

DILAVAN  •  WISCONSIN 


Unib  for  immediate  shipment: 

1,000  to  30,000  ohm  range. 

Special  resistance  values  made  to  order. 


FOR 

RECORDING 


Oscillograph  Recorder 


•  light  weight  (33  lbs.) 

•  lasy  loading 

•  3  to  13  channels 

o  Many  other  features 
found  only  in 
much  larger  recorders 

dependable  instruments 


^’/t.  i  U  a  nJLm 


0  f  N  V  E  R 


•  I'he  Hciland  300,  because  of  the 
extremely  small  size  and  light 
weight,  is  widely  used  in  aircraft  and  guided  missile  testing  and  hy  industrial 
and  general  research  laboratories.  The  use  of  highly  sensitive  fleiland  galva¬ 
nometers  permits  the  measurement  of  strains  without  the  use  of  amplifiers. 
Vor  further  information  write 

HEILAND  RESEARCH  CORPORATION  Denver,  Colorado,  USA 


:  BACKTALK  (continued) 

i  ment  in  regard  to  the  use  of  “a 
I  sharp  and  heavy  axe”  has  found 
a  responsive  chord  in  me. 

I  have  heard  numerous  expres- 
I  sions  to  the  effect  that  it  would 
i  have  been  much  better  to  have  had 
I  a  major  reduction  in  the  number  of 
I  papers  and  a  major  improvement  in 
their  technical  excellence. 

1  Since  this  is  the  first  time  I 
!  have  ever  written  to  an  editor  of 
any  magazine,  I  may  as  well  com- 
I  ment  further  on  the  sound  editori- 
'  als  which  now  appear  over  the  sig¬ 
nature  of  McGraw-Hill  Publishing 
Co.,  Inc.  The  sound  advice  on  eco¬ 
nomic  questions  offered  so  many 
,  times  in  the  past  would  seem  suffi- 
i  cient  reason  for  placing  the  Presi- 
'  dent  and  the  members  of  our  Con¬ 
gress  on  your  mailing  list. 

Ellsworth  D.  Cook 

General  Engineering  Laboratorg 
General  Electric  Co. 

Schenectady,  aVetc  York 


-\nd,  It  Works! 

Dear  Sms: 

Although  I  do  not  subscribe  to 
Electronics.  I  always  try  to 
read  every  issue.  For  quite  some 
time  I  have  been  doing  a  lot  of 
experimental  work  with  neon  re¬ 
laxation  oscillators  for  use  in  elec¬ 
tronic  organs  and  I  won’t  hesitate 
one  moment  to  say  these  simple  lit¬ 
tle  oscillators  have  almost  driven 
me  to  the  point  of  throwing  every¬ 
thing  into  the  junk  box  and  quit¬ 
ting. 

I  have  tried  and  tested  all  circuits 
that  have  appeared  lately  in  other 
magazines,  but  all  these  articles  and 
circuits  dwell  on  theory  as  to  what 
these  circuits  should  do.  But  they 
never  work  out  in  practice.  Every 
article  and  writer  has  had  a  differ¬ 
ent  theory  on  the  way  the  neon 
tubes  are  to  be  synchronized  with 
i  the  master  oscillators.  The  main 
I  difficulty  was,  of  course,  with  fre¬ 
quency  stability. 

Then  along  comes  a  swell  article 
on  “Gas-Diode  Electronic  Organ” 
by  Robert  M.  Strassner  in  your 
January  1951  issue.  After  all  the 
hard  work  up  to  now  I  decided  to 
give  the  circuits  shown  in  his  ar¬ 
ticle  a  try.  What  a  surprise.  For 
the  first  time  in  months  I  had  some¬ 
thing  put  together  that  really 
;  worked. 

I  My  re.search  into  the  subject  of 
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Mkrodiot  it  compottd  of  two  cofKto* 
tticolly  mounted  diolt  .  .  .  out  lor 
eounlinf  irtertmentt  of  toch  turn  ond 
the  other  for  eountint  turm.  The  ip* 
erementol  diol  hot  100  equal  divitiont 
ond  it  ottoched  rifidly  to  the  thoft  to 
there  it  no  bockloih.  Thut  the  eontoct 
petition  it  indkoted  to  on  indeied 
occurocy  of  1  port  in  1000.  Rolotion 
it  eentinuout  in  either  direction.  There 
ore  no  itopt  on  the  Mkrodiol  otte  inbl> 


C  OM  RA  CT « • .  hAicrodioi  hot  tome 
O.D.  oi  Mkropot  .  requiret  no  more 
panel  ipoce 


CHAR  RIAOINO  ...  Forced  fott- 
reodinf  tetlt  thowed  only  1/)0th  ot 
mony  errort  with  Microdioi  open  win* 
dow  OI  with  neit  motl  legible  dioi. 
Turn  counter  dittinfuithet  between  0 
ond  10  turn  reodinft,  ond  occelerotet 
to  ovoid  eonfution  on  reodinfi  neor 
intefrol  tumi.  Precite  reodintt  ore 
mode  from  iorfer  dioi  with  moiimum 
teporotion  of  froduotioni  ond  wide 
onfie  vitibiiity. 


CONViNIINT.  .  .  delivered  com¬ 
pletely  ottembled  with  diolt  lyn* 
chronited.  Eotily  mounted  In  o  few 
lecondt  All  diolt  moy  be  locked. 


SPECIALTY  BATTERY  COMPANY 


MICRODiAL 


PRECISIOi 


L'nriv^iled  in  audio  spectrum  recording; . . . 
pioneers  in  critical  instrumentation  re¬ 
cording  ...  1  to  14  channel  models. 


A.vipex 


Mpgnetie  Tape 

Recorders 


■  oea  IQUIPMINT  DIVISION 

THE  GEOROE  W.  BORG  CORPORATIOX 

DILAVAN  •  WISCONSIN 


Aiiipii  Elictric  Ctrp. 
San  Carlts,  CalHtrnia 


^Precision  firstr 

says  famous  instrument  manufacturer 

.  .  .  specifies  Bird  Jewel  Barings 

Microampere  Meters  frcMo  this  leading  maaulactvref* 
are  world  famous  for  cop  precision  —  owe  mucb  credit 
CO  quality  construction  that  includes  Bird  Jewel  Bearings. 
Two  precision-made  jewels  used  as  bearings  for  arma¬ 
ture  —  assure  smooch  response  .  •  .  guarantee  a  tifetimt 
of  accurate  operation. 

Discover  how  Bird  Jewel  Bearings  can  solve  yearr  minia¬ 
ture  bearing  problems  with  unset  or  set  assemblies  to  suit 
your  requirements  —  write  for  information. 

•Naatr  ee  refateH 


Writ*  for  New 
FREE  CATALOG 

I  Here  ore  complete 

descriptions  of  78 
t  Lob-Bilt  Batteries  of 

f  industrial  and  hard- 
to-get  types.  Spec¬ 
ification  Sheet  en¬ 
ables  you  to  order 
batteries  especially 
designed  to  your 
own  requirements. 
No  order  is  too 
small.  Specialty 
makes  and  ships 
FRESH  Lab-Bilt  Bat- 
■  teries  without  delay. 
Si— R  Get  this  new  cata- 
RADIO  log  today. 


Almost  inyitibla  I  ligm 

to  tho  nakad  aya  —  I 
yat  pracliiofi  dapands  on  thasa 
quality  controllad  lird  laarlnqs^ 

t  Spruce  Street,  Waltham  Masa. 

^  M/rr.  o/  g/arr  *nd  sspphht  jeo/ei  ^rarfagi  for  imUrumtmtt,  di^$  smd  pmgn  oj  oU  types 


CIRCUITS  AND  MICROWAVE  ENGINEERS 


Permanent  Positions  for  Mon  with  Several  Yters  of  fxporionco 

A  rapidly  expondinq  orgonixaUon  with  long  rongo  programs  lor  coramordal 
and  qoTsmmsnl  davelopmonis  oiiors  oxcollont  opportunitioi  In  tho  ilold  ol  gonoral 
instrumontation  including  VHF.  UHF.  and  microwaTO  toit  mjuipmonL 
Our  mod.m,  wall  aquippad  loboraioriat  or#  conTaniantly  locatod  In  downtown 
Brooklyn  ond  oiler  a  atlmuloting  and  pleasant  working  otmospboro. 

Man  with  Master's  or  PhJ>.  dogrsos  oro  prslorrsd. 
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a  product  of . . . 

Technical  Know-how 
Sound  Engineering 
Quality  Workmanship 


THE  ISOTOPE  RATEMETER 

A  New  Laboratory 
Counting  Ratemeter 

Tho  Mod«l  524— Uotopo  Rot«m«t*r  is 
o  loborolery-quotify,  count«r>typ«  rot«> 
fn«tor  for  dotocting  ond  monitoring 
olpho,  boto,  ond  gommo  rodiotion.  H 
bos  boon  dosignod  for  tho  oxacting 
roguiromonts  of  modicol  or  loborotory 
porsonnol  for  uso  in  cbomicof  or  isotopo 
rosoorch  loborotorios.  This  instrumont 
is  opplicoblo  to  civilion  dofonso  and 
numorous  industrial  roguiromonts. 

A  wido  soloction  of  counting  rotos  is 
providod:  0-300,  0-1000,  0-3000, 
0-10,000,  0-30.000,  and  0-100,000 
counts  por  minuto.  Aural  os  woH  os 
visuol  prosontotion  is  footurod.  A 
throt-position  motor  timo-constont 
switch  allows  tho  oporator  to  soloct  tho 
most  dosiroblo  spood  of  rosponso.  Tho 
probo  ossombly  usos  stondord  co-oxiol 
boso  countor  tubos  and  is  connoctod  to 
tho  COSO  by  moons  of  o  four-foot 
floxiblo  coblo.  Tho  instrumont  oporotos 
from  oils  volt  AC  supply.  Tho  ruggod 
10  X  7  X  8*  COSO  is  Hnishod  in  gray 
bokod  onomol. 


For  more  complete  informo* 
tion  ofl  the  Isotope  Rote' 
meter,  write  for  Bulletin 
(Form  3002-6>. 


^'VSetoveen 


Instrument  Co. 


5806  HOUGH  AVE. 
CLEVELAND  3,  OHIO 


(continoed) 


BACKTALK 


electronic  organs  has  covered  all 
articles  and  every  circuit  I  could 
lay  my  hands  on,  but  Strassner’s 
way  of  using  an  electrostatic  cou¬ 
pling  between  the  master  oscillators 
and  the  neon  relaxation  oscillators 
in  the  octave  divider  chain  is  the 
best  I’ve  seen  and  tried. 

As  you  must  already  know,  this 
subject  of  electronic  organs  has  be¬ 
come  quite  popular  in  the  last  year 
or  so,  and  is  given  quite  some  space 
in  other  magazines;  Richard  Dorf, 
writing  these  articles,  has  been 
snowed  under  with  letters  asking 
for  more  information  on  the  sub¬ 
ject.  These  articles  of  his  offer 
nothing  concrete,  but  just  enough 
to  get  the  fellows  started. 

With  what  Strassner  offered  in 
his  first  article,  why  can’t  we  have 
another  by  him  and  let  him  go  a  lit¬ 
tle  deeper  into  the  subject  of  mas¬ 
ter  oscillators  and  the  way  the 
switches  are  mechanically  linked  to 
the  playing  keys.  This  subject  de¬ 
mands  another  article  giving  a  com¬ 
plete  schematic  and  other  construc¬ 
tional  details. 

Robert  Strassner  has  kindled  the 
spark  in  lots  of  fellows  like  myself, 
atid  now  all  we  need  is  another  good 
article  to  keep  the  fire  going.  I 
know  that  a  swell  magazine  like 
Electronics  won’t  let  us  readers 
down. 

Glen  E.  Turnis 

Fretno,  California 


This  Bobbin  Type  Coil 
is  supplied  to  clock 
makers:  Some  use  37#, 
others  may  specify  38# 
or  40#  wire;  Deep  wax 
or  lacquer  impreqno- 
tion;  enamel,  formex, 
or  nylon  wire  insula¬ 
tions.  At  Coto,  it  is 
usual  to  work  to  close 
tolerances. 


Student  Answers  Briton 

Dear  Sirs: 

I  SHOULD  like  to  comment  on  the  let¬ 
ter  by  C.  H.  Banthorpe  published 
in  the  April,  1951  issue  of  Elec¬ 
tronics.  One  might  almost  say  I 
should  like  to  take  issue  with  him, 
for  I  feel  that  his  statements  are 
rather  dogmatic  on  the  basis  of 
what  has  apparently  been  some¬ 
what  limited  listening  to  vhf  pro¬ 
grams.  There  are  no  doubt  many 
desirable  features  of  a-m  for  vhf 
broadcasting,  not  the  least  of  these 
being  the  use  of  the  same  detector 
for  both-  the  medium-frequency 
band  and  the  vhf  band  during  this 
changeover  period  when  in  most 
communities  reception  of  both  me¬ 
dia  is  necessary  to  full  program 
coverage.  However,  I  should  like  to 
point  out  some  considerations  which 


When  you  need  electrical  coils,  why 
not  take  advantage  of  34  years  of  ex¬ 
perience,  engineering  competence, 
and  modern  production  fiKilities. 
Coto  coils  are  built  for  you,  to  your 
specifications. 


COMPANY 

65  Pavilion  Avenue 
Providence  3,  R.  I. 


SPECIAIISTS  SINCE  IP17 
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Pickering  engineering 
service  h  available  far 
special  applicatians 
where  Pickering  stand¬ 
ard  Solenoids  do  not 
apply. 


A  Complete 
Line  o# 
Radio  and 
Televitien 


■sphalts,  pitcbra.  oils,  and  mlnrraln.  Available  in  wide  ranae  of  melting 
points  and  hardnssseit.  Special  potting  compoonda  are  heat  coodactlng 
and  crack  realatant  at  extremeljr  low  temperaturea.  KecommendatloDa. 
apeclfic  data*  and  aamplea  will  be  furnlabed  on  request. 


IMPREGNATING  SEALING 

rsdi*  Milt  eentfeAMT* 

traaWarwer  cell*  battwiM 

ttnitiee  Mila  •wttali  iMMtaniilaaU 

wlrt  eM«rlaf«  MOfcet  t«r«inala 

aaaar  tabw  aaa  farat  INM  flxtam 

atfaa  earamiea 

DIPPING 

CNIa  LlfM  UaHa 

Traaafanaars  LMilaa  CNIi 

CaaSMaara  CaaSaatara 


BIWAX  CORPORATION 


J44S  HOWARD  STREET 

SKOKIE.  ILLINOIS 


DO  A  HEAVENLT  SOLDERING  JO* 


Pick  aay  job  and  jrou'll  End  a  pip  of  a  tip 
•O  aac  with  eke  mm,  slim  Ungar  Pencil.  Any 
of  the  •  Ifngar  Angela  imerckange  in  ike  No.  77S 
Handle  lo  make  a  koory  of  a  tool  rkac  docs 
nrotk  fcacer  and  better  tkan  la^er,  heavier  irotw. 
Whatever  your  problem,  you’ll  Mcas  ike  day 

you  Aacovertd  tbeac  aaindy  tokferif^  ckeniba! 


««  imViaWAT  anal  Tip.  tTHVsKt 
I'W— ^Pdrfw.  pWgp 
amd  rt'  ftpmr  smd  hmt 

of  grttirr  tip  Itmptrthitt  md 
RMPV  Add*  thtt  mt  mttd  *m 

fT%dm€ti»m  hmi  fmr  EPorS.  Tip 

h  tpftimi  pre-timmtd  dflap. 
t««i  tip  mtittid  at  higk  ttmpara- 
tmrtt  m  latt  tkam  miHt  tappet  attayt 
Write  fm  Cndbf  Ma  $$$ 


Uagar  mCTIK  inis.  MC..  its  tHtm  St.  CaM. 


High  versatility,  plus  wide  range,  phis  crystal  stability  and  accuracy— that's  the 
unbeatable  combination  for  the  best  in  diversity  reception.  You  get  all  three 
with  the  Northern  Radio  VARIABU  AAASTER  OSCILUTOR.  The  HKys  stobility 
b  ^  20  cps/mc  for  ambient  change  of  ^  2S*C.— matching  that  of  any  non- 
temperature  controlled  crystal  Its  range  te  2-32  me  continuous.  Crystal  check 
points,  with  40  curves  supplied,  permit  obsokite  frequency  setting  to  ^  2S 
cps/mc.  Three  crystol-contr^led  frequetKies  provide  fixed  frequency  reception. 
There's  a  IF  crystal  oscillotar  for  BFO. 

And,  This  unit  alto  ttrvtt  as  an  txcalhnt  trantmittar  nneftor  cmd 
iaboratory  maasuring  standard. 


p,  •  143-145  West  22nd  StTMf 
'*"*•  :  Now  York  11,N.Y. 


0:  Patt-Sattars  in  Quality  Cammunicajion  Equipi 


Saa  Aa  ipaci*lcotiam  aa  Ait  adinaadiao  awdal  A  Aa  1990  Claciraaia  luywa  OaMa.  far  camplelo 
dom  oa  Aa  araciaiaa  baih  NerAara  iodm  kaa,  wrMa  lodoy  lor  yoar  kaa  lataat  Calalai  E-7 
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\a«romic 

Sfond-oH,  Food  Thru, 
ond  Tiu  Ttnninolt 

Armf^Mwry  Appforod 


Per  d«loMi  and  moreftfr*  addnu  OaparfmnntH 

PICKERING  ft  Cn.y  INC. 

Manufacturer!  of  world-famout 
electro-magnetic  phonograph 
cartridge!  and  audio  equipment. 
Oceanside,  L.  1.,  New  York 


4^ 

«  ”  Z)ttiydtata  • 


•KNOBS«PLASnC  EMBOSSING^TERMINALS 

4739  MONTROSE  AVE.  CHICAGO  41,  ILL. 


The  Vanabk  Oscillator  mth  CRYSTAL  STABILITY 


Important 

SAVINGS 


to  VOLUME  users 
of  small  parts 


thanks  to 

MULTI-SWAGE 


If  you  need  small  tubular  metal  parts 
like  these  in  large  VOLUME,  Bead 
Chain's  MULTI-SWAGE  Process  can 
mean  important  savings  to  you. 

Much  Cheoper  Than  Solid  Pins 

Many  prominent  users  of  solid  pins  for 
electronic  and  mechanical  purposes 
have  cut  costs  by  switching  to  Multi- 
Swaged  tubular  pins  .  .  .  W’ithout  sacri¬ 
ficing  strength  or  accuracy. 

Typical  Applications — 

As  terminals,  contacts,  bearing  pins, 
stop  pins,  male-female  connections,  etc., 
in  a  wide  variety  of  products  such  as 
Business  Machines,  Ventilator  Louvres, 
Toys,  Radio  and  Television  Apparatus, 
Terminal-boards,  Electric  Shavers, 
Phonograph  Pickups,  etc. 

Send  pan  (up  to  M’  dia.  and  to  iVi' 
length)  and  your  specs  for  a  quotation 
or  write  for  DATA  BULLETIN. 

B’ 


the  BEAD  CHAIN mfg  CO 

88  Mountain  Grove  St.,  Bridgeport  5,  Conn. 

r,  ..y.  «  ...  .c  .  ..  w  ..  N  ..  - 

Monufacfulers  of  BEAD  ^HAIN — the  kinkless 
choin  of  oWhousond  uses,  for  pull  ond  retain¬ 
ing  choins  and  other  industrial  uses;  plumbing, 
electncof,  jewelry,  fishing  tackle  ond  novelty 
products. 
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I  believe  favor  f-m,  at  the  same 
time  inviting  criticism  of  my  views 
by  any  and  all  who  are  qualified. 

Banthorpe  makes  the  very  good 
point  that  comparison  of  f-m  on 
vhf  with  a-m  on  m-f  is  often  mis- 
I  leading.  This  is  quite  true.  But  he 
then  goes  on  to  apparently  commit 
;  this  same  misleading  comparison 
j  in  commenting  on  the  relatively 
I  complex  nature  of  the  vhf  f-m  re- 
j  ceiver  compared  to  the  m-f  a-m  re- 
I  ceiver.  I  cannot  see  how  the  method 
of  detection  would  materially  influ¬ 
ence  the  major  problems  of  oscil¬ 
lator  stability  and  low  gain  per 
stage.  The  first  appears  to  be  a  con¬ 
sequence  of  the  very  high  frequency 
at  which  the  local  oscillator  must 
operate,  and  the  second  to  be  a  con¬ 
sequence  of  the  high  intermediate 
frequency  necessary  to  prevent  the 
local  oscillator  locking  in  with  the 
incoming  signal.  As  a  matter  of 
fact,  the  gated  beam  tube  recently 
developed  in  this  country  may  make 
the  f-m  vhf  set  less  complex  than 
its  a-m  complement.  This  tube  and 
i  very  few  associated  components 
produces  near  zero  time  constant 
limiting,  and  is  a  di.scriminator  that 
.delivers  sufficient  output  to  per¬ 
mit  doing  away  with  the  first  audio 
tube.  It  also  obviates  the  necessity 
for  an  automatic  gain  control  cir¬ 
cuit,  saving  several  parts. 

Automatic  gain  control  deserves 
j  a  bit  more  comment.  Fades  that 
reach  the  lower  audio  frequencies 
j  in  their  rates  of  occurrence  are  not 
uncommon  on  vhf.  They  are  partic¬ 
ularly  noticeable  in  the  presence  of 
nearby  aircraft,  a  problem  far 
from  negligible  now,  and  one  not 
'  likely  to  decrease.  To  design  a  cir- 
I  cuit  with  time  constants  such  that 
I  it  can  deal  with  these  fades  with 
i  anything  approaching  the  effective- 
j  ness  of  the  f-m  limiter  and  which 
I  will  yet  not  act  to  attenuate  or  dis¬ 
tort  the  lowest  modulation  frequen- 
j  cies  of  the  a-m  signal  sounds  to  me 
like  quite  a  project,  and  one  not 
likely  to  contribute  to  economy. 

And  that  brings  up  attenuation 
of  frequencies  in  the  reproduced 
signal  and  distortion.  In  the  a-m 
receiver,  if  flat  response  is  to  be 
achieved,  along  with  good  signal- 
to-noise  ratio  and  adjacent-channel 
selectivity,  the  i-f  curve  must  ap¬ 
proach  the  ideal  very  closely.  In 
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the  f-m  set,  minor  departures  from 
the  ideal  are  cleaned  up  by  the 
limiter.  And  since  the  i-f  curve  and 
tuning  are  so  closely  linked,  it 
might  be  well  here  to  point  out  that 
if  the  i-f  response  were  made  op¬ 
timum  for  adjacent  channel  selec¬ 
tivity  and  noise  level,  the  same 
amount  of  detuning  that  causes 
moderate  distortion  on  f-m  (this 
considered  to  be  a  weakness  of  f-m) 
would  not  only  cause  distortion,  but 
might  even  tune  right  off  the  sta¬ 
tion  completely. 

Banthorpe  has  excited  my  curios¬ 
ity  about  several  new  English  de¬ 
velopments.  He  notes  that  there  is 
available  a  simple  diode  noise 
limiter  of  value  for  broadcast  work. 
This  is  obviously  a  considerable  im¬ 
provement  over  the  latest  type  of 
noise  limiter  I  have  seen  for  a-m 
receivers,  for  this  type  is  capable 
of  limiting  noise  only  to  the  level 
of  the  maximum  modulation  of  the 
received  signal.  Since  the  noise 
level  for  good  reception  of  enter¬ 
tainment  should  lie  somewhat  lower 
than  this,  I  had  always  supposed 
the  device  to  be  virtually  useless  for 
broadcast  reception,  even  discount¬ 
ing  the  extremely  critical  adjust¬ 
ment  of  the  threshold  control. 

He  has  also  whetted  my  interest 
in  the  BBC  tests.  I  am  a  little  cha¬ 
grined  that  the  only  comment  on 
the  method  of  modulation  used  in 
the  BBC  f-m  transmitter  is  that  it 
is  a  “simplified  design”.  (This  is 
not  Banthorpe’s  statement,  but 
comes  from  another  publication  and 
is  the  mo.st  description  I  have  so 
far  been  fortunate  enough  to  find.) 
Despite  my  great  faith  in  the  high 
engineering  standards  of  the  BBC, 
this  reticence  to  comment  tends  to 
disturb  me.  It  also  appears  that 
Banthorpe  has  been  willing  to  draw 
conclusions  somewhat  before  the 
BBC  itself  was  willing  to  do  so. 

Now  as  to  the  use  of  f-m  .sound 
with  television,  in  addition  to  the 
foregoing  we  may  sight  the  ease  of 
separation  of  sight  and  sound  in¬ 
telligence  when  different  modula¬ 
tion  systems  are  employed  for  the 
video  and  audio  portions  of  the  sig¬ 
nal.  Indeed,  the  intercarrier  tech¬ 
nique  of  beating  the  sound  against 
the  picture  carrier  to  obtain  the 
4.5  i-f  would  doubtless  be  impo.ssi- 
ble  with  a-m,  and  this  is  one  of  the 
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tools  that  contributes  to  low  cost 
of  many  of  the  cheaper  receivers  i 
in  this  country. 

As  to  overwhelming  arguments 
for  405  lines,  suffice  it  to  point  out 
that  on  the  20-inch  tubes  now  be¬ 
coming  popular  for  use  in  even  1 
quite  small  rooms,  the  lines  of  such  i 
a  system  would  be  of  the  order  of 
ii  inch.  The  trend  here  has  con¬ 
tinually  been  one  of  greater  defi¬ 
nition — a  progressive,  not  a  retro-  j 
gressive  trend.  j 

As  I  commented  at  the  start,  I  I 
submit  these  comments  with  a  de¬ 
gree  of  humility,  as  befits  a  college 
student  coming  before  the  learned 
group  that  is  the  Electronics  cir¬ 
culation.  If  I  have  at  least  shown 
that  there  might  be  another  side 
to  the  discussion,  I  shall  be  satis¬ 
fied. 

Robert  F.  Hooper 

BiyAtnt 
Albion  College 
Albion,  Michigan 
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This  month’s  puzzler  was  sub-  7eE  TROWBRIDGE  ST..  CAMBRIDGE,  MASS, 
mitted  by  Robert  C.  Burns  of  Hicks- ! 

ville.  Long  Island.  For  this  con-  -  - - 

'  tribution.  Burns  will  receive  our  ! 


^  ,  contributors  whose  problems  are 

_  accepted  and  published  in  this 

department. 


TERMINAL  WIRING! 


what  will  be  the  final  capaci¬ 
tor  voltages  after  the  switch 
is  closed? 

Answer  will  appear  next  month. 

Last  Month's  Problem 

Last  month’s  problem  involved 
the  charging  of  the  capacitor  in 
'  the  circuit  diagram  of  Fig.  lA.  I 
I  It  was  desired  to  determine  the 
I  initial  charging  current  flowing  i 
j  into  the  capacitor  at  the  time  the 
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The  advantages  of  the  direct  ^  f 

coupled  oscilloscope  are  now  *  . 

available  in  the  region  of  10  me.  Not  only  is  it  possible  to  measure  the  dura¬ 
tion  and  amplitude  of  a  waveform,  but  also  the  D.C.  level  at  which  it  occurs. 

•  type  piish-pull  output  amplifiers, 

•  AH  DC  voltages  electronitelly  regulated. 

•  Triggered,  roturreni  or  single  sweeps. 


FIG.  1— SoluOon  oi  last  month's  quix 
problem 

switch  was  closed,  and  also  to  de¬ 
termine  the  time  con.ttant  of  the 
circuit. 

The  answer  submitted  by  the 
author  of  the  problem  is  as  fol¬ 
lows:  “By  Thevenin’s  theorem,  the 
circuit  can  be  reduced  to  that 
showTj  in  Fig.  IB  where  V,,  is  the 
open-circuit  voltage  at  AB  (that 
is,  with  capacitor  removed)  and 
R,  is  the  output  resistance  (the 
resistance  looking  back  into  AB, 
with  all  sources  of  emf  replaced 
by  their  internal  resistance). 
Clearly,  V,,  is  100  volts,  and  by 
Fig.  1C,  Rt  is  100,000  ohms.  At 
the  instant  of  closing  the  switch 
the  capacitor  appears  as  a  short- 
circuit,  and  the  initial  current  is 
V„/R,  or  1  ma.  The  time  constant 
=  CR,  =  10  X  10  *  X  10’  =  1 
second. 

It  is  worth  noting  that  the  initial 
current  can  be  found  using  Kirch- 
hoff’s  Laws  and  replacing  the 
capacitor  by  a  short-circuit,  but 
the  time  constant  cannot  be  easily 
found  in  this  manner. 
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Electronic  Organ 

Dear  Sirs: 

Since  the  publication  of  my  article 
entitled,  “Gas-Diode  Electronic  Or¬ 
gan”  (Electronics,  Jan.  1951,  p 
70),  two  mistakes  in  diagrams  have 
been  brought  to  my  attention.  On 
page  72,  Fig.  2,  the  lead  marked 
—  100  V  should  be  connected  to  the 
ground  bus.  In  Fig.  3  the  wave¬ 
forms  should  show  initial  discharge 
peaks  at  the  beginning  of  each  posi¬ 
tive  and  negative  half-cycle. 

Robert  M.  Strassner 
Monterey  Park,  Cali/. 
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rtcatvtn  —  ttst  tgalpiMat 
trontiaittprs  «  caatroh 
«Mb  omibIkM 

TELETRONICS  LABORATORY^  INC. 

W«ttb«ry«  la.  lag  N.  Y..  Wwtbmy  7*im 


Shorted  Turn  Indicator 

^  MODEL  I01C  BULLETIN  42 
i-iW  HUNTINGTON  BEACH,  CALIF. 

ICARTRON 


L-TRONICS,  INC. - 

Reseorch,  development,  and  manufacture 
of  electronic  equipment — a  single  model 
to  lorn  quantities. 

Write  iMey  fer  Free  Rttume  ef  Our  Plant  Facilities 
Spoci^fsts  in  Gtigar-Mu/ftr  egutpineaf 
2t47*<7  N.  Heward  St.-Ptiiia.  33.  Pa.-GAr«eld  S-2en 


MEETS  *U  HOWHNIin 
OF  RN-C-ITU 

Mers  qpersR  »ee*tle*r  Hmm 
eeretfin.  Dew  Cereief  4 
CiwfiMMi  h  ksfMy  fwMeet 


'  ■-  r,: 

•.  Xi!.  At, 


fet  feet  tepf  ef  eei  ecw 
beektet  oe  Dew  CemMf  4 
CBwyeil  AC4««w  Oi|e  J 

tucteomc  roetruiwr 

1  DOW  COBNING  COlPOBATlON.  U<4lt>4.  Hickifae 

We  invite  inquiries  an 


vsirf  fc)»  -  ofaioG 

REX  RHEOSTAT  CO. 

BALDWIN  .  L  I  .  N.  Y 


EISLER  Monutoctufes  Complete  Equipment  tor 


POT  wfLOERS  {  ectr.c  rof  a  »o  2SC  <VA 
TELCVi-.'ON  T.  fit  WORK  tOu-'Pv»EST 

\  ’•BAN'^fCOMER'  Sptc  oi  qn.1  ‘Atar  lord  Tyoes 
iFeCAMOf'ClNT  .AMP  MonufCK’oF  rsrj  ,f  ;  ,  .  men» 

Cc  •  '’RESCEN*-^  T.  eE  Man,.fcK»u'  ng  » 

NfOS  i'GN  MAKERS  lOu.'PMtNrT 
E.fCTROS^  EOl  PME'.T  Vacuum  Pufr^ts  e»c 

Y%f^  '■-.ASS  SL'Cl^.f*.  on.l  Cuti.ng  rT.r.;hrr>  fo'  l6r.ofjroF, 

IISIIR  ENGINEER  NGCO  Ir>c  7*,!  --  1  j»d  St  Newo'k  3 
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€00D> 


YEAR 


COOD/riAq 


PHILADELPHIA  AREA 

Aircraft  Industry 

ELECTRONIC  ENGINEERS 


— All  Grades — 

Mm  wNgm  GNvMtlM  aiii  latirMt  pr  iXMClMe* 
VmIIAm  thMi  for  tho  iOMiotmopt  or  NooIm  of 
olrNoMo  or  iroond  rmNlo.  rpdar,  or  otHor  oloevonk 
ooolpuMt  eon  work  ontfor  INool  omNIHmo.  Wo 
tiovo  otOAloM  In  opr  •■oil,  oMeiMt  iropp  (vtiNor 
20  ooooto)  wh«ro  tho  work  k  poroonotlioO  onO  ln« 
NMiool  okllity  eon  Im  rocofniMd  ond  rowordod. 
Wrifo  or  totofAooo 
Chfof  Eitfinoor 

Kellett  Aircraft  Corpprotion 
Control  Airport,  Comdon  11,  N.  J. 
Morchofitrtffo 
Foofidod  \929 


REPLIES  (Bot  No.):  Addre»$  to  oiftco  orarrif  pfnt 
NSW  YORK:  tS$  W,  St.  (18) 

CHWAOO:  510  N.  Mickiffon  Ave.  (11) 

SAN  FRANCISCO:  68  Po$t  St.  (^) 


iMPLOYMiNT  SeRYICB 


WANTED 


2  ELECTRICAL  ENGINEERS 

Tho  Toylor«Wlnfkld  Corporotion.  1092  Mohonini 
Avenoo,  N.W.»  Worron.  Ohio  <o  Irodlof  monu* 

focturer  of  ol^iic  reolstoorf  wrldlng  mochinm) 
ho«  positiooo  OTAiloblo  for  two  rfcrot);  oroduotrd 
elrctrtrol  enginerni. 

Ono  poKitloo  Involves  work  o(  o  denlcn  ond  do- 
relopmrntol  noture  <■  industriol  eloctronlc  contmk 
to  be  UMid  witb  weldinc  oqulpmwit.  Boslcolly  the 
duties  ore  those  of  »  project  engineer  working  und»r 
superrision  to  omeod  tbooreticol  designs,  moke 
breodbosrd  onolyaeo  and  then  follow  by  testing  of 
pilot  modolo.  On  etHntdetlon  of  o  sxicoMoful  design 
proten  by  teoto.  oompleto  detoiled  engineering  must 
be  prepared  for  release  to  the  monufocturlng  de¬ 
portment. 

Tite  second  position  involves  work  of  on  Inspection 
and  test  noture  ossocioted  with  Aeld  service.  Con¬ 
trols.  offer  selection  by  the  Engineering  I>epoJtment 
ore  ctmnrcted  to  welders  ond  the  proper  functioning 
of  the  welding  equipment  studied.  After  physlcolly 
functioning  correctly,  octuol  welding  of  Mmple 
ports  Is  performed.  In  the  more  oomirilcoted  equip* 
ment.  field  service  Is  undertoken  to  ollow  the  user 
to  ropidly  set  up  etiuliunent  ond  obuln  the  desired 
results.  lUs  Is  on  exoellait  opportunity  to  become 
fomlUor  with  eleetricol  components  used  In  In¬ 
dustry.  with  Industriol  electroaio  controls,  snd  with 
methods  of  monufoeture  of  mony  products  by  trlsits 
to  plonts  in  which  Toylor-Wlnfleld  equipment  Is 
used. 

If  interested,  pleose  eontoct  the  Personnel  Dopsrt- 
■Mt,  submitting  on  onolysls  of  your  trolning  snd 
experience  in  order  thot  o  personol  Inteniew  msy 
be  orronged. 


UNOISnAYEO  RAH  INFORAAATION:  DlSnATID— tATl  m  lICCN 

$1.50  o  lint,  niniituti  3  liic*.  To  figtrt  od-  OOX  NUMIERS  comt  I  Him  oddlttatol  It  at-  TIm  odratthltt  rala  it  $11.00  pi  Itck  ftr  all 

Totet  ooytMtt  cettt  $  artfogt  words  os  t  litt.  disploytd  odt.  tdvtrtisitg  tpptoritg  ot  tlktr  that  a  cot- 

EMOLOYMENT  WAHTEO  t  INDIVIDUAL  SEU-  DISCOUNT  10%  If  fvll  poyitttt  b  MOdt  troct  basis.  Caatroct  rotas  qoottd  ao  ragoost. 

ING  orOOtTUNITY  oadisplayad  odvartisiRg  la  odranct  for  foar  coasocatnt  iastrfioas  of  AN  ADVERTISING  INCH  is  OMOsarad  H  iacb 

rota  b  aoo-balf  of  obova  rota,  poyobb  la  oadisplayad  ads  (aot  iaclodiag  proposob).  vartically  aa  ooa  colaaia,  3  calaaios— 30  itobos 

odvoaca.  EQUIPMENT  WANTED  OR  FOR  SALE  Advortba-  —to  o  poga. 

PROPOSALS  $1.20  a  lino  at  insarfitt.  OMtts  occaptoUt  only  in  Disploytd  Slylt.  ELECT. 

NEW  ADVIKTISIMINTS  rtctrrtd  ot  tfco  N.  Y.  ONico,  330  W.  42  St.,  N.  T.  It,  by  July  2nd  will  oppoor  In  Iht  August  issiw,  subjutt  to  limitation  of  spoco  ovoiloMo 
Tho  publbhor  cannot  accept  odrortising  in  tbo  Soorcbligbt  Soction  which  Ibb  tbo  names  of  the  manufacturers  of  resistors,  copocitors,  rhoostab,  ond  potontiomotors 

nr  other  tamos  dosignod  to  doscribo  such  prodneb. 

“  ^  I  .- 


RESEARCH  -  DEVELOPMENT  *  DESIGN 


ENGINEERING  WITH  A  FUTURE 


The  steady  growth  of  leverol  estobliahed  research  and 
development  projects  has  created  a  number  of  exceptional 
engineering  opportunities  with  a  future. 


PHYSICISTS— ENGINEERS 


Portions  are  now  available  in  our  organization  for  quali* 
Red  physicists  and  engineers  with  backgrounds  in  circuit 
analysis,  microwaves,  servomechanisms,  analog  com¬ 
puters,  etc.  Openings  exist  at  several  levels  with  salaries 
dependent  on  education,  ability,  and  experience. 


If  you  are  qualified  and  interested  in  a  position  which  com¬ 
bines  stability  and  unusued  opportunity,  write,  giving  full 
details  to  Mr.  C.  G.  Jones,  Manager,  Salary  Personnel 


SALARIED  PERSONNEL.  $3,000-125,000.  Thio 
confidential  •ervice.  established  1927,  is 
^  reared  to  needs  of  btrh  rrade  men  who  seek 
a  change  of  connection  under  conditions  assur¬ 
ing.  if  employed,  full  protection  to  present 
position.  Send  name  and  address  only  for 
details.  Personal  consultation  invited.  Jlra 
Thayer  Jennings.  Dept.  L*.  241  Orange  St.,  New 
Haven,  Conn. 

(Continued  on  page  2U) 
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Searchlight  Section 

LMPwCYMENT  .  BUSINESS  •  OPPORTUNITIES  a  EQUIPMENT— USED  or  RESALE 


SEARCHLIGHT  SECTION 


Engineers. . . 

Physicists .... 

Chemists . 

Metallurgists. . . . 

A  Reminder 

from 

GENERAL 

ELECTRIC 

Tremendous  material  resources 
. . .  the  stimulation  of  highly  crea¬ 
tive  work  .  .  .  long-range  security 
and  professional  recognition  .  .  . 
these  ore  but  a  few  of  the  assets 
General  Electric  offers  you  in  un¬ 
usual  positions  now  available  in: 

Advanced  Development,  Design, 
Field  Service  and 
Technical  Writing. 

If  70Q  kaT«  a  Baehnlor’a  or  AdTaaead 
Davraa  In  Blactrlcal  or  Moehaalcal  Bbs1> 
Dooiinv.  PhTalea.  Motallornr  or  Pbjaleal 
Cbomlatry  and  •xporloneo  la  tbo  Bloe* 
troatoa  ladoatry,  yw  caa  oapaad  yoar 
traintnc  aad  oas^oaco  to  tho  fnlloot  la 
opoalavi  In  eonnoetlon  with: 

. .  MILITARY  RADIO  &  RADAR 
. .  MOBILE  COMMUNICATION 
. .  MULTIPLEX  MICROWAVE 
COMMUNICATIONS 
. .  aECTRONIC  COMPONENTS 
. .  TaEVISION,  TUBES 
and  ANTENNAS. 

Please  send  resume  to; 
TBCHNICAI,  PERSONNEa, 
BLEXrTRONICS  PARK 


GENERAL^ELECTRIC 

Syracuse,  New  York 


OPPOmTIES  IN  RESEARCH  AND  DEVELOPMENT 


BASIC  AND  APPLIED 
PHYSICS 
ELECTRONICS 
MATHEMATICS 
MECHANICAL  ENGINEERING 
AERONAUTICAL  SCIENCES  AND  ENGINEERING 

PERMANENT  POSITIONS  FOR  QUALIFIED  PERSONNEL 
EXPERIENCED  DESIRABLE  BUT  NOT  ESSENTIAL 
WORK  VITAL  TO  NATIONAL  DEFENSE 

THE  LABORATORY  OFFERS  THE  ADVANTAGES  OF 
UNIVERSITY  ATMOSPHERE  AND  CONTACTS,  EXCEL¬ 
LENT  RESEARCH  FACILITIES,  AND  SALARIES  COM¬ 
PARABLE  WITH  INDUSTRY. 


HUMUTICAL  LABORATORY,  INC. 

A  Non-Proft  Research  Corporation,  Wholly  Owned  by  Cornell  University 

P.O.  BOX  235,  BUFFALO  21,  NEW  YORK 

INQUIRIES  CONFIDENTIAL 


IF 


YOU  are  an  engineer  or  a  physicist . 

YOU  have  skills  and  interests  related  to 

diverse  armament  development  projects  .  . 

YOU  are  capable  of  assuming  greater  responsibility 

YOU  prefer  the  personalized  attitudes  and  policies 
and  the  demands  for  ingenuity  and  versatility 
offered  by  a  small  progressive  company — 

WE  would  like  to  make  your  acquaintance 


MAMSMrS, 


4415  REISTERSTOWN  RD. 
BALTIMORE  15,  MARYLAND 


and 

and 
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BY  BELL  AIRCRAFT 


Development  Engineers 
for  Electronic  Aircraft  Armament 

ELECTRONIC  INSTRUMENTATION  •  ELECTRONIC  COMPONENTS  • 
SERVOMECHANISMS  •  RADAR  •  ELECTRONIC  PACKAGING  • 
CALIBRATION  AND  TESTING  ENGINEERS  FOR  PRODUCTION 

Job  openings  range  from  recent  groduotes  to  Engineers  with  years  of 
operience.  Attractive  employee  benefits  include  group  insurance  and 
pension  plans;  paid  holidays  and  vacations. 

Send  complete  resume,  listing  salary  requirements  and  availability,  to: 

Technical  Employment  Superrisor,  Station  483-D 

THE  EMERSON  ELECTRIC  MEG.  CO. 

8100  Florissant  •  St.  Louis  21,  Missouri 
LEADERS  IN  THE  ELECTRICAL  INDUSTRY  SINCE  1890 


m 


Supersonic  Aircraft 
(X-l) 


Jet-Propelled  Fighter  in 
U.S.  (F-59) 


r  Commercially  Licensed 
Helicopter 


BELL  AIRCRAFT 
CORPORATION 


NEEDS 


^  Wanted 

ENGINEERS 


SCIENTISTS 

Unusual  opportunltlos  for  outstand¬ 
ing  and  exparienced  mon. 

These  top  positions  involve  prelim¬ 
inary  and  production  design  in  ad¬ 
vanced  military  aircraft  and  spe¬ 
cial  weapons,  including  guided 
missiles. 

Immediate  positions  include: 
Electronic  project  engineers 
Electronic  instrumentation  engineers 
Radar  engineers 
Flight  test  engineers 
Stress  engineers 
Aero-  and  thermodynamicists 
Servo-mechanists 

Power  plant  installation  designers 
Structural  designers 
Electro-mechanical  designers 
Electrical  installation  designers 
Excellent  location  in  Southern  Cali¬ 
fornia,  Generous  allowance  for 
travel  expenses. 

Write  today  for  complete  inior- 
mation  on  these  essential,  long¬ 
term  positions.  Please  include 
resume  of  your  experience  &  train¬ 
ing.  Address  inquiry  to  Director  of 
Engineering. 

NORTHROP  AIRCRAFT,  INC. 

1009  E.  Broodwoy 

Howthornc  (Los  Angeles  County)  Colitornio 


ELECTRONIC 

ENGINEERS 

AND 

PHYSICISTS 

FOR  RESEARCH  IN 
TELEVISION  ANO  ALLIEO 
FIELOS 

EXCELLENT  OPPORTUNITIES 
FOR  SPECIALISTS  IN 


•  CATHODE  RAY  TUBE  DESIGN 

•  aECTRONIC  CIRCUITS 

•  VACUUM  TUBE  TECHNIQUES 

QUALIFIED  APPLICANTS  ARE  INVITED 
TO  WRITE: 

MANAGER,  TECHNICAL  EMPLOYMENT 

WESTINGHOUSE  ELECTRIC  CORP. 

306  4TH  AVE.,  PITTSBURGH,  PA. 


to  accept  the  challenge  of  de¬ 
velopment  work  in  . . . 

LONG  RANGE 
PROGRAMS 

on 

GUIDED  MISSILES 


ELECTRONIC  EOUIP’T 
ROCKET  ENGINES 
HELICOPTERS 
CONVERTIPLANES 

Scientific  or  engineering  degree 
and  extensive  technical  experi* 
ence  required. 

—  INOUIRE  NOW!  — 

Manager,  Engineering  Personnel 


P.O.  BOX  I  BUFFALO  5,  N.  Y. 
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BENDIX  RADIO  DIVISION 


TV  RECEIVER  DESIGN  ENGINEERS 
— Rrogr«»tiv«  TV  Design  Section 
hos  •xc«il«nt  opportunity  for  highly 
•xporiencod  men  with  proven  abil¬ 
ity.  Desiroble  openings  oiso  ovoil- 
oble  for  promising  young  engineers. 
We  will  be  pleased  to  discuss 
solories  at  oil  levels. 


ELECTRONICS  ENGINEERS -At  oil 
salary  and  experience  levels. 

RESEARCH  ON:  Antennoe«  Servo¬ 
mechanisms,  Microwave  ccts.  and 
other  phases  of  communications 
and  navigation  equipment. 

PRODUCTION  DESIGN  OF;  Military 
and  commercial  communications 
and  navigation  equipment. 

FIELD  ENGINEERS  —  Supervise  in- 
stollotion  and  mointenance  of  radio 
ond  radar  equipment.  Factory  train¬ 
ing  will  be  given.  Bose  salaries 
from  $4200  to  $6900  per  year. 
25%  bonus  for  time  spent  overseas. 
Traveling  ond  living  expenses  paid 
by  Bendix.  Insurance  plan. 

TEST  AND  INSPECTION  ENGINEERS 
—  Procticol  knowledge  of  radio, 
rodor,  or  TV  manufacturing  proc¬ 
esses.  Good  knowledge  of  rodio 
fundamentals  essentiol.  Bose  sol¬ 
ories  from  $3900  to  $5880. 

TECHNICAL  WRITERS  -  Knowledge 
of  rodor  fundamentals  or  rodio  re¬ 
quired.  Work  closely  with  engineers 
to  gather  material  for  instruction 
ond  maintenance  manuols.  Bose 
salaries  from  $3400  to  $4300. 

LABORATORY  TECHNICIANS  -  Re¬ 
quire  knowledge  of  radio  funda¬ 
mentals  and  skill  in  use  of  meas¬ 
uring  instruments  and  loborotory 
equipment.  Previous  industrial  ex¬ 
perience  essential.  Solories  from 
$262  to  $321  per  month. 

BASE  SALARIES  FOR  ALL  POSI¬ 
TIONS  LISTED  ABOVE  ARE  SUP¬ 
PLEMENTED  BY  UP  TO  30%  FOR 
REGULARLY  SCHEDULED  48-HOUR 
WEEK. 

Housing  is  no  problem  in  Baltimore. 

Excellent  group  insurance  and 
fomily  hospitalization  plan. 

Attroctive  retirement  plan  for  pro¬ 
fessional  personnel. 

Write  for  opplicofion: 

Engirseering  Personnel  Supervisor 
Deportment  E 

BENDIX  RADIO  DIVISION  of 
Bendix  Aviation  Corporotlon 
Baltimore  4,  Morylarsd 
TOwson  2200 


aECTRONIC  ENGIffl 

At  iMMt  thm  0)  r*<in  pMt-eeU«q«  .upwi- 
•BC.  iB  dBTBlepiBMit,  DC  ampUil.r,  digital 
coBi^t.r«,  pulM  OBd  BBrTO  dBoiga.  CBtab> 
liah^  CompOBT,  H«w  York  Ctty* 

P-Mdt,  ElMtroBlcB 
UO  W.  4i  BU.  N.w  York  It.  N.  Y. 


RaMOfch  oad  Dtratagotmt  Dtpartm«nt 

PHILLIPS  PETROLEUM  COMPANY 
BartiMvillg,  Oklahoma 


ATOMIC  ENERGY  INSTALLATION 

NEEDS 

ELECTRONICS  ENGINEERS 

Two  to  ten  years'  experience  in  research,  design,  development  or  test. 
Patent  history  desirable  but  not  necessary.  A  variety  of  positions  open 
for  men,  with  Bachelor's  or  advanced  degree,  qualified  in  one  or  more 
of  the  following  fields: 


RELAYS 

PULSE  CIRCUITS 

SERVO-MECHANISMS 

LOW  POWER  APPLICATION 


•  TELEMETERING 

•  UHF  TECHNICIANS 

•  INSTRUMENTATION 

•  QUALITY  CONTROL 
TEST  IQUIPMINT  RKAT/NC  TO  THE  ABOVE 


CAREER 

DRAFTSMEN 

EXPERIENCED  CAREER  DRAFTSMEN  WITH  NO  COLLEGE  DEGREE. 


These  ore  PERMANENT  POSITIONS  with  Sondio 
Corporation  in  Albuquerque,  New  Mexico.  Sondio 
Laboratory  is  operated  by  Sandia  Corporation,  o 
subsidiary  of  Western  Electric  Company,  under  con¬ 
tract  with  the  ATOMIC  ENERGY  COMMISSION. 

This  laboratory  offers  good  working  conditions  and 
liberal  employee  benefits,  including  paid  vocations, 
sick  leave,  and  o  retirement  plan. 

Albuqutrque,  center  of  a  metropolitan  aroa  of  tSOfiOO,  is  locotod  in  tko  Kh  Grand* 
Volley,  one  mile  above  sea  lofol.  The  "Heart  of  the  Land  of  Inchantment."  Albuquorquo 
lias  at  the  foot  of  the  Sandia  Mountains,  which  rise  to  11,000  leei.  Climato  is  sunny, 
mild  and  dry  the  year  'round. 

Mok*  Application  to: 

PROFESSIONAL  EMPLOYMENT  DIVISION 

SANDIA  CORPORATION 


SANDIA  BASE 


ALBUQUERQUE,  NEW  MEXICO 


ELECTRONIC  ENCINEERS 

SENIOR  ENGINEERS  ot  PHYSICISTS 
Degree  and  experience  in  Rodor, 
Pulse  Circuits,  Digital  or  Analogue 
Computers,  or  Servomechanisms 
JUNIOR  ENGINEERS  and  recent 
graduate  in  EE  or  Physics. 

ELECTRONIC  ENGINEERING  COMPANY 

OF  CALIFORNIA 

Ito  S.  Ahrnrado  St.  Lm  Angola*  4,  CoMf. 


WANTED 

RoBoarch  and  Dovelopmonl  Engtainara 
and  PbriicUU  with  •dncotioDal  back- 
greimd  In  mechonlcoL  nlocMeol  or 
•ladTonlc  angin**riag.  phyalen  or  on- 
ginaaring  phyales  tot  opening*  la  plant 
ond  laboratorY  Inetrnmenlotton.  phyni- 
eal  Baasiuamenla.  geophyeSee.  and  In- 
dusMal  electronics.  Preiei  persons  with 
two  le  ioor  yoore  osperionc*  In  oxporl- 
meniol  reeoorch  design  and  devslop- 
menl  oi  instruments,  intrIcats  mschon- 
isms,  slsctronie  apparatus,  optical 
ogulpmont.  sorvo-mochonlsms  or  atllod 
Holds.  Positions  or*  oi  immediate  and 
permanent  importance  to  enr  operations. 

Writs  Psrisnnsl  Dirscter 


I 


ELECTRONICS  — ;o/y,  1951 


283 


SEARCHLIGHT  SECTION 


[lECTRONIC  EICIIIIEEIIS 

who  have  at  least  5  years  of  good  experience 
in  Nucleonics,  Radar,  Guided  Missiles,  Com- 
putors  or  Allied  fields  are  desired  immedi¬ 
ately  for  development  work  on  new  instru¬ 
mentation.  These  positions  give  opportunity 
to  exercise  judgment  and  initiative.  Ours  is  a 
growing  concern  with  progressive  ideas. 
Those  associated  with  this  comjxiny  have 
real  opportunities  for  advancement.  We  will 
be  pleased  to  hear  from  qualified  men. 
Please  send  resume  to  Personnel  Director 
and  phone  for  appointment. 

7taeetlak  130  High  Street,  Boston,  Moss. 


TUBE  ENGINEERS 

PRODUCTION  &  DEVELOPMENT 

With  transmitting  &  rsctiiisr  tubs  sxpsri- 
sncs.  Writs  dirsct  stating  sxpsrisnss, 
salory  rsguirsmsnts. 

TAYLOR  TUBES,  INC. 

2312  W.  Wnbonsio  Avs.,  Chkogo  47,  III. 


PHYSICIST  WANTED 

Expsrisncsd  in  ths  dsTslopmsnt  of  slsc- 
tronic  storags  dSTicss.  ExcsUsnt  oppor¬ 
tunity  with  progrsssiTs,  sstoblishsd  East- 
sra  manufactursr.  Mosing  sxpsnsss  paid. 
Intsrrisw  arrongsd  upon  rscsipt  of  ds- 
tailsd  rssums. 

P-MI3.  EleotroaiCB 
S30  W.  4S  St..  New  York  18.  N.  T. 


AC  SPARK  PLUS 
DIVISION 

of 

GENERAL  MOTORS 
CORPORATION 

PRECISION  INSTRUMENT  PLANT 

Positions  now  available  tor  highest  caliber 
personnel  in  the  tield  ot  airborne  airto- 
motk  electro-mechanical  control  equip¬ 
ment. 

MECHANICAL  DESIGN  ENGINEERS 
aECTRONIC  ENGINEERS 
SERVO  ENGINEERS 
JUNIOR  ENGINEERS 

New  and  expanding  division  ot  on  estab¬ 
lished  tirm  with  20  years  ot  successtui 
experience  in  the  instrument  tield.  Work 
involved  deols  with  the  monutacture  and 
development  ot  highly  complex  equipment 
ot  the  most  advanced  type. 

Write  or  Apply 

AC  Spark  Plug  Division 

GENERAL  MOTORS  CORPORATION 

1925  E.  Kenilworth  Place 
Milwaukee  2,  WiKonsin 


Electrical 

ENGINEERS 

PHYSICISTS 


Microwove  •  .  . 

to  dowolop  iMt  Mts  and  methods  on 
long-distance  rodio  relay  equipment. 
Eicperienced  in  performance  of  am- 
pliflore.  modulatore,  filters  and  coid- 
ties  at  micro  wore  frequenciei. 

Filters  ond  Networks  .  .  • 


to  develop  test  facilitiet  for  the  manu¬ 
facture  of  communication  ond  telo- 
▼isiOB  transmission.  Basic  knowledge 
of  transmission  theory  required. 

kClnimum  Qualificotion  B.S. 
Degree  or  Equivalent 
Write  Dept.  £  gfring  detoiis  of 
quaWieatioaM,  experience  and 
salary  expeiried,  or 

Apply  In  Person 


A  CHALLENGE 

to  Outstanding 

ENGINEERS 

PHYSICISTS 

DESIGNERS 


Take  v, 
Advantage  of  the 
Present  to  Assure 
.  Your  Future  ^ 


POSITIONS  with  SCOPE  and 
IMAGINATION  NOW  OPEN 

Minimum  Reqiiirementf  Arm: 

Four  years  experience  in  advanced  re- 
•earch  and  development  on  Radar  Systems. 
Computers.  Wove  Guide  and  Antennas, 
Fire  Control.  Moving  Target  Indicotion. 
Servomechanisms.  Pulse  Techniques,  Gyro- 
•copic  Equipment  and  Related  Fields. 
Pleose  send  resume  and 
salary  requirements  to: 

'<•-1111.  L.  MAXSON 

CORPORATION 

460  W.  34th  St.,  NEW  YORK  1,  N.  Y. 


RESEARCH  PERSONNEL 

Reseorch  Laboratories  of  orgonizotion 
engaged  in  equipment  development,  pro¬ 
cess  engineering  and  fundamental  re¬ 
search  has  positions  avoilohle  os  follows; 

1.  Senior  Physicist  or  Physical  Chemist 
for  theoretical  and  experimental 
work  on  the  behavior  of  fine  particles 
in  fluid  medio.  Must  be  good  ex¬ 
perimentalist. 

2.  Senior  Physicist  having  procticol  ex¬ 
perience  in  the  field  of  electronics 
and  servomechanisms.  Must  be  ca¬ 
pable  of  completely  developing  elec¬ 
tronic  devices  from  the  theoretical 
design  through  to  a  finished  product. 

3.  Junior  Physicist  having  a  strong 
background  in  theoretical  work  os 
well  os  possessing  experimental 
aptitude. 

Please  give  education,  experience,  per- 
sonol  details  and  salary  requirements  in 
first  letter. 

THE  SHARPLES  CORPORATION 
2300  WMBmlaiKl  St.  PhllxONphlik  PmiitylvRnit 

Reply  to 

THE  SHARPLES  RESEARCH  LABORATORY 
424  WMt  4t1i  St.  Bridteeort.  P.nntjrlvule 


CALIFORNIA 

Manufacturers  Representative 
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POSITIONS  WANTtD 


GRADUATE  E.  E.  with  heavy  technical  and 
administrative  experience  in  radio  and  elec¬ 
tronic  engineering  seeks  poeition  as  chief  en¬ 
gineer  of  small  or  medium-sized  company  or 
assistant  chief  of  larger.  Will  also  consider 
position  as  technical  group  leader.  Within 
commuting  distance  of  Paterson.  N.  J.  PW- 
1965,  Electronics. 


EXECUTIVE  ENGINEER,  extensive  back¬ 
ground  in  electronic  measurement  and  con¬ 
trol.  wants  challenging  position.  Profit-shar¬ 
ing  incentive  preferred.  PW-9973,  Electronics. 


DEVEUDPMENT  AND  design  engineer.  10 
years  engineering  experience  In  Search  and 
Fire  Uontrol  Radar.  Pulse.  Telemetering  and 
microwave  circuit  design.  U.  H.  F.  and  micro- 
wave  antenna  development.  PW-9817.  Elec¬ 
tronics. 


ELECTROMECHANICAL  PROJECT  Engineer 
— 30.  B.8..  M.8..  10  years  of  experience  in 
development  of  automatic  control  systems 
(servos),  precision  instruments  and  produc¬ 
tion.  Aggressive.  Desires  responsible  position 
with  progressive  company.  PW-9979.  Elec¬ 
tronics. 


GRADUATE  E.K.->-2  yrs.  design  of  precision 
electronic  meas.  raach.  In  crystal  factory.  2 
yrs.  as  senior  elec,  design  engr.  for  resistance 
welders  and  6  yrs.  communications.  What  I 
don’t  know,  I  catch  on  quickly.  PW-9996, 
Electronics. 


SALES  EXECUTIVE.  Instrument  Specialist. 

excellent  record  of  creative  selling  and 
management,  seeks  opportunity  to  build  fu¬ 
ture  with  small  or  medium  slsed  Eastern 
manufacturer.  Qualifications  include  jarge  per¬ 
sonal  government  and  commercial  ^sales  or¬ 
ganization.  planning,  contract  negotiations, 
writing,  advertising.  E.E.  PW-1017,  Blec- 
tronlca 


TECHNICAL  ADVERTISING  Specialist  avail¬ 
able  on  part-time  or  consulting  basis  for 
layout,  preparation,  writing,  and  complete  pro¬ 
duction  of  advertising,  brochures,  literature, 
catalogs.  N.  T.  Metrop.  area.  PW-1018. 
Electronics. 


Ph.D.  AVAILABLE  for  short-term  overseae 
work.  Eight  years  electronic  research  and 
development.  Unusual  knowledge  of  compon¬ 
ents  and  construction  techniques.  PW-9932 
Electronics. 


SILLING  OPPORTUNITY  WANTID 


LINES  WANTED,  electronic  and  electrical 
components  and  equipment.  Missouri  and 
Southern  Illinois.  Established  representative. 
RA-I023.  Blectronlca 


ELEC.  ENGR. 


Experienced  in  Service,  Develop¬ 
ment,  Electronics  &  Automatic 
Machines.  Ability  to  Inspire  Em¬ 
ployees  &  Direct  Development. 

35  Years  Old 


WHAT  ARE  YOUR  PLANS? 

PW-1012,  Electronics 
S20  No.  Michigan  Ave.  Chicago  11,  III. 


SALES  MANAGER  AVAILABLE 

Ttioreiigkly  experienced  is  oil  plMset  of 
Bovt.  ond  comm,  ioles  engineering  ond 
monogement.  EE.  Seeks  new  connection 
on  soTory  or  porticipoting  bosit. 

SA-1020  ELECTRONICS 
330  W.  42nd  $t.  N.  Y.  IB 


PATSNTS 


^  Consnlt:  Z.  H.  Poinchek. 

Reg.  Pat.  Attorney.  1234  Broadway,  N< 
York  1,  N.  Y. 


iMnonii  miiiD 

By 


EXPERIENCED 

electronic 

and 

mechanical 

engineers 

Organization  established  in  1942.  Electronic 
research,  development,  and  production  must 
expand  to  meet  long-term.  pre-Korea  commit¬ 
ments.  Openings  in  cdl  branches  oi  electronics, 
including 

RECEIVERS  TRANSMITTERS 
ANTENNAS  RADARS 

RELATED  EQUIPMENT 

Positions  available  for  men  with  at  least  5  yri  experience 
Write  or  telephone  Howard  J.  Greeene  at 


orne  instruments  csCaLoratoru 

INCORPORATID  ^ 

160  Old  Country  Road,  Mineola  Long  Island,  N.  Y. 

Garden  City  7-6880 


Admiral 

Electronic  Engineers 

Needed  Immediately  tor 
Long  Range  Research  Program 

Admiral  Corporation,  one  of  America's  largest  electronic  and 
appliance  manufacturers,  needs  electronic  engineers  for  long 
range  research  program  covering  both  consumer  as  well  os  gov¬ 
ernmental  projects.  Project  and  senior  project  engineers  with 
minimum  of  two  to  five  years'  experience  needed  inunediately. 
Top  pay  with  excellent  opportunities  for  advancement.  Send 
resume  ot  experience  and  education  to  Engineering  Personnel 
Manager  .  . . 

ADMIRAL  CORPORATION 

Dept.  E,  Chicago  47. 
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RADIO  HAM  SHACK  Inc.  P 

189  GREENWICH  STREET  .  NEW  YORK,  N.  Y.^ 


CoAxi*!  relay  K-lOl— SiMiT  J4t  DC _ 

Set  of  Ji'MSP  n«x-ronneftorv  for  ibo»e.  . 
Rr.’iiM  coaxial  cable — 75  olim 

1 '.O'  roll . $11.95  limi'roU... 

:{00  ohm  tHin  lead.  3iM)'  mininmm — per  ft. 
Sit;iiia  plate  relay  8000  ohm — Sl’UT . 


lOOOKC  crysul  BT  cut . 

.'^''wope  shield . 

2  speed  dial  driee  for  ’4*’  shaft  ratios  5:1  1  to  V 
ATC  100  mmfd  air  trimmer  screwdrifer  shaft... 

Centralab  850  8  505LMI''  5KV  buttra  cond . 

Rotary  switch  mycalex,  2  deck  SP3T . 


BRAND  NEW!  STANDARD  BRANDS!  NO  SECONDS!  COMPARE!  TUBES 


6fSV7GT  ..fl.aO 
A8U7  ....  l.ia 
0SR7OT  .  .  1.10 
A.S.H7  ....  1.80 
6ST7  ....  1.48 
(i.Sl’?GTY  .  2.38 
6SV7  ....  1.48 
6T7G  ....  1.88 

OTH  .  1.88 

....  1.28 
6U0GT  ...  1.28 


1381.7 

128N7 


OA2 

OA4G 


227A/5C37  88.88 
240(.'  ....  3.»S 

2&OK  ...  12.88 
ar.oTH  ...22. SO 

250TL  ...21.80 
274A  ....  8.80 
274B  ...•  2.88 
27tSA  ....  8.88 


>'R75  81-88  I  3C24 
.  KlHi  1.28  31'3i  , 

RIUS  1.48  I  :i<'4.7 
»RI50  1.28  3CPI 


12Z3 

14A4 

14A7 

14B0 

14P7 

14P8 

14H7 


3DPt 


iA4P'  '. 
lA.^GT 


30  eAH7  . . 
08  flAC.7GT 
lO  1  OACT  . . 
38  OAnTGT 
88  I  6AEOG  . 
88  I  OAFAG  . 
30  «AG^  . . 
88  AAG7  . . 
78  OAHO  . , 
98  I  AAJn  .  . 
09  6AK%  .  . 
08  AAKA  . . 
IS  6A1.S  .  . 


9(>4H} 
CUA  .  . 
C.'iH  .  .  . 
C6A  . . . 
CAJ  .  .  . 

rnM>n  . 

CK502AX 
CKSo:iA.X 
<K3<)SAX 
CKf^OAAX 
CKSU7AX 
rK5l2AX 
( KS17AX 


H2t»B 

Arrou 

Ha3 

M32A 

K.')3A 

HDAA 


i  A7GT 


:iU4rH  ...27.80 
:i04TL  ...28.88 
3USA  .  .  .  .34.88 
:<07A/RiC73  8.89 


3(;P1 

3HI»7 


1H7CT" 

IC5GT 


AW7G  . 
«X4  .  . 
AXfSOT 
6YAG  . 
6Y7G  . 
AZY5G 


10  ... 
34A  . 

2JSI.8GT 
3.7ZS  . 

2.'^Z»GT 
20  ... 
27  ... 

3007  . 


IC7G  . 
inSGP 
1D7G  . 
I  Di»GT 
1  E.^GT 
1E7G  . 


323A/B  ..24.80 
327A/5C37  4.8S 
328A  ....13.85 
rrUA  ....12.88 
;j5f)A  ....  8.88 


4M25 

4H2A 


AATA 


41 27/C\l 
4C33  . - 
4E27/2.7‘ 


IF5G  . 
1G4  .  . 
IGAGT 


AAl’A 

6AV6 

A  RAG 

AB7 

AR8G 

ABAA 


EFSO 


38AA 


8AAJR 


imoT 
IHAGT 
IJA  .  . 
ilA  .  . 


35  /91 
35A5 
35BS 


.18  ARF6 
.38  ABGAG 
.30  ARHA 


44AH  . 
4SUTB 


3.5W4 

35Y4 


8GP1 


3.524 
3525 
30  .  . 

37  .  . 

38  .  . 

3»  /44 


702A 


FG5A2 

FG502 

I1F125 


5J30 
5232 
51  PI 


IP5GT 


7IMVBY 

7CmCY 

7r>AFY 

7(»AGY 


AF?  . 

AFHG 

AGAG 

AHA 

AHAGT 


4523 
4525 
40  . 

47  . 

48  . 


7»)MA 

7(»»A 


> A /soil 


12AA  . , . 
12A7  . . . 

12A8GT  . 
12AII7GT 


1X2 
2A3  . 
2A4G 


HK2S 


027 
AK5GT 
AKAGT 
AK7  .  , 
AKA  .  . 
AI.5G 


12ATA  . 

1 2AT7  . 
13AU0  . 
12Al^  . 
12AVA  . 
13RA0  . 
12RE0  . 
13C8  .  . 
12F5CT  . 
13H0  .. 
12J5GT 
iaJ70T 
12K70T 
laKS  .. 
1 3Q7  . . 
128A7GT 
12Sr7  . 
12SFS  . 
l2aF7  . 
12SG7  . 
138H7  . 
13527 
l3aK7 


2I>P7 
I  2GI*7 
I  2HI'7 
21  P4 


224H 


3A5  . .  . 
3R7 /1201 
3D0/128O 
3I.F4  .  .  . 

3Q4  . 

3g5GT  .  . 
384  .... 
3V4  .... 
5R4GT  . . 
5T4  .... 
5t'4G  .  . . 
5V40  . . . 
5W4  .... 
5X4G  .  .  . 
5Y3GT  . . 
5Y40  . . . 
523  .... 


28D7 


r'23AB.  .28.80 


AS7G  .  . 
AS8GT  . 
A.SA7  .  . 
6SC7  . . 
A8D7CT 
ASPS  .  . 
AsrnGT 
ASF7  .  . 


3API  . . . . 1 
:<H22  File. 
3R23  RK22 

3824  .... 

3H24W  . . . 
3B25  .  . 

3R2A  . . 
3B2T 

3R28 


3050 

2051 

8005 


203A 

2044 

211 

312P. 


ASH7  .  , 
6S27 
A8K7 
681  7GT 


I17P7 

11723 

1177.0 


OIL  CONDlNSERS»DC  RATINGS 
in>  OOOv  $  .89  .1  MFD  260flv  $1.18 

**  ••  .38  .26  ••  1.28 

.48  ;  .6  ••  1.38 

..  2  3.48 

**  **  .98  .01  **  SOOOv  1.28 

*•  •*  1.18  .06  “  1.30 

1.28  .1  1.38 

.98  .26  2.78 


BOOOv  2.78 

2.88 

2.10 
7000v  3.78 
7600v  2.28 
2.28 
2.39 
2.39 
4.89 
7.88 

120007  12.88 


HIGH  CAPACITY  CONDENSERS 

IMFD25v$3.47  200  MFD  367  $ 

••  87  .38  100  •*  60v 

**  267  2.48  4000  **  307  : 

**  807  1.28  2360  **  247  : 

**  167  1.88  10000  **  267  * 


PNONE  DI68V  8-0347 

WRITE  FOR  QUANTITY  PRICES 

PrIeM  l»  cAans*  wilAaul  notio*. 
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WANTED!  WANTED! 

ATTENTION  schools,  hims.  industrials!! 

IliRhrst  prirt-o  paid  for  surplus  f^uipnifnt.  parts,  and 
tube*;  Wf  arr  ropfrially  liHtkinR  for  f><iuipin^t 
TS12.  13.  3%.  14  AP.  15/AP.  14«'1P.  173.  174, 
175,  23!1.  25'»,  2»i3.  Any  typrs  wilii  TS  prffli.  Write, 
wire  ur  call. 


WANTED!  WANTED! 

APR-4.  5.  7  and  tuni}«  units.  ARC  l.  3.  ART-13, 
Air.  APS- 10,  inlcrtmavf  cquipmfnt  in  S.  K.  X-baod. 
APS-15.  APQ-13.  A1»S-13.  SCR-300.  2»4.  694.  fte. 
Br-221.  342,  348.  BC-1U16  tape  recorders.  Write, 
wire  or  call. 


RADAR- COMMUNICATIONS  AND  TEST  EQUIPMENT 


TS-TiK'AP  X-hHnd  Signal  C#nrrator.  Pulaed  and 
f.Vt.  freii  r.-tiat*.  ^lon-PrtlHI  uu'*.  Thi*  unit  will 
mrMKurt^  rH>\sFr  and  frequency.  116v  60-2600 

TS-.'<  AP  S-b..?.d  Fr**<iu«*nry  and  Fow«*r  Meter.  Port- 
abli-.  RultiiN  (iiM-ruted.  C'omplete  with  all  rablra. 

TS-.TI  AP  \-b.*nd  Prequenry  Meter.  a.'i00-060n 
nii'H.  ('nni.tina  rryntal  detector  umt  indioatina 
meter,  (hitpiit  t«»  Rr<>|>e  will  indicate  pulae  wave 
•ha|>e. 

TS-62  AP  X-b.ind  Echo  Bt>x.  M|00-'.»600  mca.  tuned 
and  untiin*d  input.  Will  indicate  reannanre  <>n 
met«  r.  •  'plete  with  pick  up  antenna  and 


('(inipletc  with  cahlea  and  dummy  antenna  S95.0O 

TS- 1  AP  V.SW  R  Te-^t  Set  for  \-hand  tVimplete 
with  amplifier.  aloiie«|  line.  terniinalHin.  lulap- 
eh  In  2  carrvin*  ra«ea.  Excellent. 

TS-2M  '.M’N  Test  Si  t  t«>  check  freq.  and  ixiwer  out¬ 
put  of  St'K-Tls  transmitter,  foniplete  with  all 
cahlea. 

TS-;t»i  .AP  N-h.ind  Power  Meter.  Conaiata  of  power 


1-1  af.  .Siunal  tlenerator.  I. -hand  search  S-hand 
track.  l'«ied  with  Sf'R-.%!'»  and  similar  aets. 
t'ofniilete  with  cuhlea.  (tiMMl  condition. 

TS-61  'AP  S-hand  E<’h«  Box.  I'xiiiK  meter  provided 
it  IS  p<*aaible  to  maximire  the  \MTK  aitjuatment 
and  determine  relative  power  output,  t'nmplete 
with  pr«»b«  and  cable.  Very  kimmI  condition. 

TS-l  1 1  /.AP  Field  Strength  Meter,  ('onxixta  of  pickup 
unit,  control  box  C-lll/AP.  coni  tX-MO'AP. 
adaptor  and  raae.  I'nit  will  check  output 

in  range  200-1000  mca.  Excellent  comiition. 

TS-226  AP  tiacd  to  meaaure  peak  power  <iutput  of 


TS-IOtt'AP  X-band  Ihimmy  Load.  ConaiaU  of  a 
length  of  \-hand  guide  Olleil  with  aand.  thte  end 
cloaed  other  terminatea  in  a  coupling  choke. 
Excellent. 

TS-l  1  'AP  ronaiata  of  S-hand  aignal  generator,  freq. 
meter,  wattmeter  and  cablea.  Power  input  ia 
^l^v  RO-2600  eve.  I’aed  to  check  various  8- 
band  radara  and  heaenna. 

TS-ITO/ARN-O  XTAL  controlled  teat  oac.  with  tha 
(olh>winc  freq.  rangea:  .'<trt2.6.  .'irtM.R.  rtriK.O  de¬ 
pending  on  XTAL  in  use.  Thia  aet  ia  uaed  to  align 


avnehronixer.  control  boxes,  pluga.  antenna,  etc. 
Il5v  400  rye.  Excellent  condition  $070.00 
ASR-ft  L-band  Search  and  Homing  radar,  i'omplate. 
Containa  xmitter.  receiver.  |Miwer  unit,  control 
Nn.  plugs,  etc.  llJiv  400  eye.  Excellent  con¬ 
dition  . $120.00 

SCR-R18  Radar  Altimeter.  ftOO  mca.  equipment, 
i'omplete  with  xmitter.  receiver,  control  box. 
p«iwer  unit,  junction  box  with  all  cables,  racks, 
etc.  I’nit  will  indicate  altitude  up  to  60.000  ft. 
Power  input  ia  2Sv.  New  condition  $12S.OO 

AN  ^  APS- 16  K.F.  Head  and  Modulator.  X-band.  Com¬ 
plete  with  all  tubes.  Hmni  condition  $120.00 

AN/APA-2.'l  Automatic  Signal  .Strength  and  Time  Re¬ 
corder.  I'nit  wilt  scan  a  receiver  thru  ita  range 
and  record  all  signals  on  electroaensitive  paper. 
Input  is  tt.6T  60-2600  eye.  and  2Sv  t)C.  Ex- 


bydrogen  generator,  etc.  New  in  knapsack.  C.A.A. 

apprfived  .  $12$.$0 

AN/APR-.6  Radar  Search  Receiver.  Freq.  ,  range 
inoO-SlOO  mca.  Will  detect  signals  up  to  10.000 
mcs.  with  reduced  sensitivity.  Contains  oscillator 
and  mixer  cavity.  IF  strip,  power  supply.  Input  60- 
2600  eye.  I16v.  Excellent  condition  $270.00 
T-60  Radiotelegraph  Transmitter  complete  with 
power  supply  and  all  accessories  with  s|Mres. 

Portable.  New  in  cases .  $27S.OO 

AN/APT-6  :i00- 1.600  mcs.  xmitter  cavity  oscillator 
using  2C22  lighthouse  tube.  Power  output  30 
watts.  Noise  modulated.  Excellent  condition. 

<'om(ilele  with  alt  tubes . $149.S0 

SK-IM  Radar  Receiver  Indicators.  Freq.  10.6  mcs. 
2  K.F.  stages.  .1  IF  stages.  1  video,  etc.  New 

condition  .  $125.00 

SCR- 183  Airboiirne  Command  Equipment.  Freq. 
range  201-3'.i*«KC  and  2-60O-TTOOKCS.  Complete. 
Contains  receiver,  xmitter.  dynsmotor.  antenna 


DYNAMOTORS  AND  SOWfR  UNITS 

I  Spirt  Output 

Typp  Vpita  Volta  Ampa  OH«p 

>M  19  12  600  .200  $  $.01 

>M-26  12  260  .060  4.0! 

lMt2  28  260  .060  1.71 

).M-33  28  670  .160  2.0 


PK-98  12v  3n0v  20.00 

PE-101  28  400 

800  $.76 

PK.103  6  4  12  600  .160  Sf^OO 

PP-In-AR  Vibrapack  ip.OO 

RA-42  (for  BC-639  Receiver)  2t.O$ 

ATR  inverter 

12v  llOv  AC  125  watta  14.00 

PHONE  DIQBY  $-0247  I 

WRITE  FOR  OtJANTITY  PRICES  I 


COMMAND  EQUIPMENT 

ARC'S  274N  OTHERS 

RECEIVERS 

ARA  600.1500Kr.  New . $24.0$ 

463B  200-660KC.  New .  14.0$ 

46&B  6-9  mcs.  .New .  10.50 

433  200-176t)KC.  C.ihmI .  20.95 

ARR-2  234-2.68  mcs.  New .  19.9$ 

transmitters 

4S<1.A  7-!>.l  mr.,  N.w . *1?  !? 

.1.4  me.  N.« .  2».»» 

TYl-K  O  A.:i-7  mi  n.  S.w . ».tS 

AVT-23  3000. 1  .l.OtlOKC  complete  w/control 


switch.  Control  box.  coils.  < 
2  8v.  Brand  new'  in  original 
by  Western  Electric  .  . 

NAVY  Kl'  Command  l^iuipmc 
183  . .  -  . 

DC-l  Direction  Finding  E^iuipr 
Rl*  Series  Equipment.  Can 


les.  Manufactured 

. $12S.00 

Similar  to  SCR- 
...  $12S.OO 

for  SCR- I  83  and 


1600KC.  New.  Complete .  $4$. 00 

.SCR-.616  lBr-6l6i  contains  xmitter.  receiver, 
dynamotor  PE- 1 01.  control  b«»x.  manual,  etc. 

New . $19.95 

AN  PPN-1  El  KEK.l!  ('.round  portable,  beacon  re- 
stHinder.  I'nit  will  work  into  the  AN/APN-2  ; 
transponder  (or  purptises  of  homing.  C.W.  com¬ 
munication  run  also  be  carried  on  between  plane 
and  ground.  I'nit  comes  complete  with  xmitter, 
receiver,  power  park,  [ihones.  etc.  Brand  new  in 
knapsack.  AN'APN-2  Kgi'IPMENT  CAN  BE  SI  P- 
PLIKD  l)N  ORDER. 

SCR-269  'G  Automatic  Radio  Compass.  Ereq.  range 
20().1760KC.  Complete  with  HC-I  '•  l.(i  receiver. 
B('-13l.  LP-21.  1-81.  1-82,  BK22.  etc.  Very 

good  condition  .  .  .  $129.05 

SCR-300  Frequency  Modulated  Transceiver.  Freq. 
range  40-18  mcs.  complete  with  18  tubes,  hand¬ 
set  and  antenna.  Powered  from  self  contained 
battery  park.  Excellent  condition.  Weight  ap¬ 
prox.  35  Ihs.  with  battery,  each.  .  .  .  $4$0.60 

Pair . $900.00 

TC.S  Marine  Radio  Tele|>hone  sjid  Telegraph  Xmit- 
ting  and  Receiving  Equipment.  Freq.  range  1500- 
12000KC.  Consists  of  xmitter,  receiver,  antenna 
loading  coil,  remote  c(»ntrfil  box,  power  unit, 
cables,  etc.  Power  input  is  12  or  32v  I>C.  We 
can  supply  an  IIOv  AC  power  supply  for  station¬ 
ary  use  at  additional  coat.  Excellent  condition. 
SCR-5.36  Xmitter-Receiver  (handy  talkie).  Freq. 
range  3886.6600KC.  Complete  with  coils,  tubes. 

crystals.  Very  g(M>d  condition . $89.9$ 

AN’/APA-IO  Panoramic  Adaptor  (or  use  with  any  re¬ 
ceiver  with  following  IF's:  466KC.  6  mcs.  30 
mcs.  Cnit  will  give  panoramic  presentation  (  1 
me  wide  for  466KC  input)  (lOOKC  for  6MC 
inptit)  (2.MC  ffir  30  mca  input).  Power  input 
115v  400  eye.  but  can  be  changed  with  the 
addition  of  a  proper  p4iwer  transformer.  Excel¬ 
lent  condition  .  $175.00 

AN/ARN-5  Cdide  Path  Receiver.  Freq.  range  332.4. 
3.33.8,  335.0  mcs.  selected  by  changing  crystals. 
Complete  with  receiver,  mounting  MT-28,  A.S-27 
antenna,  BC-732  control  box.  and  indicator  1- 
101-('.  Power  input  is  28v  1.7  amp.  Excellent 

condition  . $4$.$S 

With  B  model  receiver . $99.98 

SCR-610  Freq.  Modulated  Portable  Transceiver. 
Covering  range  of  20.0-27.9  mes  in  80  channels 
lOOKC  apart.  Complete  equipment  consisting  of 
B('-620  transceiver,  power  supply  PE-97A.  T-17 
mike,  handset.  A.N-4.6  antenna,  buttery  o|>erated 
or  6  or  12v  input.  Excellent  coiMiition.  .  $9$.9$ 
8CR-6I0  similar  to  SI’R-510  except  (ur  freq.  range 
which  is  27.0-38.9  mcs.  Excellent  condi¬ 
tion  .  $7$.$$ 

AN/APA-11  Pulse  Analyser  to  work  with  Search 
Receiver  fur  analyais  uf  received  pulsed  signals. 
PPS.  pulse  width,  wave  shape,  can  be  displayed 
OB  an  CR  tube.  Unit  can  also  be  used  as  a 
standard  oacilluacope  fur  general  servicing  work. 
Input  is  1 1 6V-400-2600  eye.  but  can  be  ckanged 
with  the  addition  of  a  60  eye.  transformer.  Very 
good  ronditum. 

SCK-694  Field  Radio.  Light  weight  version  of 
S<'R-284.  Freq.  range  is  3. 8-6.6  mcs.  Power 
output  is  Al-20.  A3-6;  comes  with  transceiver 
B('-1306.  CN-46  or  68  hand  generator,  antenna 
system,  microphone,  headset,  etc.  In  excellent 
condition. 

PE-237  AC  Power  .Supply  for  stationary  uaa  ena 
be  supplied  at  additional  cost. 

SCR-622  VIIF  Airbourne  Command  Equipment.  Freq. 
rsnge  100-166  mcs.  in  4  channels  receiver  and 
transm  tter.  Crystal  controlled.  (Complete  equip¬ 
ment.  Consists  of  trans/rec.  control  Itox  BC-602, 
dynamoUrt  PE-94,  AN104A  antenna,  pluga.  etc. 
Power  Inpot  with  PB-94  is  28t.  Excellent  cmi- 
dition.  We  enn  supply  PE-08  dynamotor  for  12v 
input  at  additional  coat. 


ACCESSORIES 


BC-4.66  Modulator,  (unid . 

B('-4r>0  Control  Box  (3  reel.  Csed .  1.2! 

B('-t61  t'ontrtil  Box  (xmitter).  Csed . 91 

B('-4  42  Relav  I  mt  (AST  ).  I’sed .  1.9i 

Flexible  Shafting  Available 

MISCELLANEOUS  SPECIALS! 

Sound  P»>wered  Chest  and  Headsets  Ml- 
2164-H  type  O.  mfg  RCA.  Brand  new 

in  original  boxes.  Pair . . $  29.9 

Trailing  Wire  Antenna  Feed  Tube.  New  $.9 

Goniometer  for  S<'K-2T7  Direction  Finder. 

Excellent . 

RL-7  Interphone  Contixil  Box.  New .  l.$ 

>’T-164  BC-348  Shock  Mounts .  2.9 

AN  CBW  Receiver  for  Remote  Control.  ...  $.9 

BC-1206  Beacon  Receiver  2Dn-400KC,  28v 

In.  Excellent .  $•$ 

MN/26-Y  (  ompass  Receiver.  Very  good  .  24.0 

BC-433G  Compass  Receiver.  2nO-1760KC 

in  3  baods.  Excellent .  29.4 

Bf'-77M  Gibson  Girl  60nKC.  Good  condition  2.1 
B(‘-1016  Tat>e  Ker»»rder.  Complete.  New  .  4S9.1 

CF!  Cnit  with  200KC  Xtal.  New .  14.1 

T-17  Carbon  Mike.  Csed.  Good .  1-1 

BC-329  Transmitter.  Excellent .  $$•1 

QBti-l  S«>nwr  complete  with  Hydrophone. 

Excellent  .  t29A 

BC-1091  KF  Head.  Very  good  condition.  .  .  99.1 

AN.  104A  Antenna  for  SrK-522,  ax  handle. 

New .  2.1 

LP-21  Direction  Fimlmg  Antenna.  Good.  .  .  12.1 

ASR  600  mcs  YAC.l  Antenna  Dual  6  Element  t4.1 

Single  5  Element .  9.1 

AN  APA-17  Redar  Direction  Finding  An- 
tenna,  back  to  back  parabola,  freq.  range 
300-innn  mcs.  Horixontaily  and  vertic¬ 
ally  polarir.ed.  Excellent .  89.1 

rG-(  172(173)  rPN-8  lOCM  Coax  Patch 

Cable.  New .  4.1 

CX-MN  (’Rn.3  Cable.  New .  1.: 

CX-.6  I6/CRD-3  Cable.  Sew .  .  .  1.: 

CD-6n»A  with  SW  14-r  and  2  Cord  At¬ 
tachments  with  JK-4H  Jack  and  PL-68 

Plug.  New . : 

Cn.3n7A  with  PL-66  and  JK.  New .  1.: 

Spares  for  AR('-6  and  274/N.  APX-l.  A.SG- 


COAXIAL  CARLE  CONNECTORS 


CORDS  AND  PLUGS 

CD  Sn*A  Cord  A>,-inhly  with  AW  I4-U  Switch  mwl 
2  r«>rd  attachments  with  JK  48  Jack  and  PL  68 
Plug.  Value^$6.00.  Our  Special  Low  Price. 

Brand  New  . 99c 

rn3n7A  with  PL  66  and  JK.  New . $1.29 

JK  26  Jack  only^Brand  New .  20c 

PL  55  Pl  jg - New . 2Sc 

PL  68  Plug — NEW .  2Sc 

Jones  plug  8  contact  male  and  female .  29c 

PL.Q-59  .  49c 

PL-P-60  .  .  49c 

PL-Q-61  .  49c 

PL-Q-62  .  49C 

PL-Q.77  .  99% 


■C-221  FREQUENCY  METER 

This  Ic  n  TcrrIOc  Vsluc!  QCANTITY  18  LI.M1TEI> — 
CO  flrst  come,  first  served.  They  arc  iuat  like  new. 
with  origiaal  calibratitui  charta.  Range  126-20. 000 
EC  with  crystal  check  points  in  all  rangec.  #||A  CA 
Complete  with  crystal  and  tubes.  ONLY 


RADIO  HAM  SHACK  Inc 

189  GREENWICH  STREET  .  NEW  YORK,  N.  YJ 
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SEARCHLIGHT  SECTION 


UNITS  •  TORQUE  UNITS 

Z 


AMPLIDYNES  •  INVERTERS  •  ELECTRONIC  SERVO  SYSTEMS  •  TACHOMETER  GENERATORS 


ANTENNA  TILT 
INDICATOR 

D'C  SelajrB  type  tilt  indicator. 


Ojro  and  Houainff  Mirror 
AaaeroMy.  For  K-14A 
Inc  head.  Qyro  atablUied 
mirror  aaaembly.  Stock 
#SA-294.  Priee  i6.76  anch. 


BODINE  NSHG-12  MOTOR 

Conttonf  tpoad 

27  ▼.  D-C  Gover¬ 
nor  control  led 
IfOO  rpm.  1/SOth 
bp  Stock  #SA-29. 
PHee  S17AS  each. 


REVERE 
CAMERA  MOTOR 

*7  T.  D-C.  Spilt  fl.ld 
c»rl.».  Approx.  I  u  - 

?8A*,*1^' 

Price  S8.7ft  each. 


SYNCHRONOUS  MOTOR 


Stock  #SA-S17. 


W.B.  S-12tS22l. 
For  2  pbaae 
240  cycle 
operation, 
volta 

Price  S9.76  each* 


DC  MOTOR 

Hivh  apeed  27  r  motor 
with  blfh  Inertia  fly¬ 
wheel.  Ideal  for  gyro 
demonatratlona 

Stock  #SA*S-S18 
Price  9S.75  each. 


SWEEP  GENERATOR  CAPACITOR 


Stock  #8A-1«7 


Hl-speed  bearlnra.  Spllt- 
atator.  Silver-plated  coaxial 
type.  5-10  mmf. 


Price  $2.76  each 


MINIATURE  DC  SELSYN 

#  INDICATOR  ^ 

O.B.  mlnlatare 
Indicator.  24  v. 
d-c  operation 
with  G.B.  Poal- 
tloB  Tranamltter 
or  with  Ohmlte 
lot*  type  potenti¬ 
ometer.  Haa  Iron 
pins  for  xero  dial  adjmatment.  Stock 
#SA-24t.  Price  $14.5$  each. 


400  Cycl*  M  G  Sat 

1  hp  115/220  Volt  €0  cycle  motor  belted 
to  700  VA  400  cycle  115  volt  fenerator. 
Variable  apeed  pulley  for  preclae  frequency 
adjuatment. 

Price  $189.50 


Aircraft  Generator 
EclipM  NEA-3 

Output  115  VAC:  10.4 
ampa  800  c'vclea  at 
2400  rpm.  Alao  SO 
VDC  at  8  ampa. 
Stock  #SA-S08.  Price 
$49Jie  each. 


PRECISION  AUTOSYN 


Pioneer  Type 
AY- 15$  Control 
Autoayn.  Fred- 
alon  type.  24  v. 
400  cycle.  Stock 
:rSA-2t7.  Spe¬ 
cial  low  price 
$14.5$  each. 


% 


A-5  Autopilot  Indicoter 

Autoayn  Type  Pilot  In¬ 
dicator  for  A-5  Auto¬ 
pilot.  24  v.  400  cyclea. 
Stock  2;SA-299.  Price 
$12.5$  each. 


^  HP  DC  MOTOR 

nectrio  Specialty  Co.  HCAS16T. 

24  volta  DC.  3800  rpm.  Stock  #SA-821. 
Special  Price  $24A$  each. 


ARMA  5A  MOTOR 

10  Watt  Servo  lfotor~2  pbaae  116  v.  €0 
cyclee.  8Vi*  If.  x  3H' diam.  1*  abaft  ext. 
0.260  dtam.  one  end,  other  ext.  If. 
0.250  diam  Stock  #SA-2S1.  Limited 
quantity.  Price  $4$A$  ea^. 


400  CYCLE 

AIRCRAFT  ACTUATORS 

Manufactured  by  AirReeearch.  115  volt  40C 
cycle  operation.  2^4*  linear  travel.  Stat. 
load  200  Iba.  Ten.  7^-100  Iba.  Comp.  75-100 
Iba.  Stock  Jt8A-S24.  Price  $24A$  each. 


WINCO  DYNAMOTOR 


d  e  1  41S4. 
,18  V  D-C  In.  e 
18  A.  Output 
850  V  e  0.40 
A  and  SOOv  9 
.225  A.  Stock 
jrSA-828. 

Price  $8.5$  ea. 


MAGNETIC  AMPLIFIER  ASSEMBLY 

Sperry  841824.  Saturable  reactor  t 

former.  Deilfned  to  lupply  one  p _  .  _ _ 

aerro  motor.  Stock  jr8A-844.  Prtea  $4.78  aaeh. 


Compaae  Indicator 
1-$$F  C  o  m  p  a  a  o^^IndiCBtor. 
0-840*-l  in.  dial.  ^  14  V  40$  ey. 
8-12  V.  40  CT.  Ideal  poaltlon 
Indicator.  Stock  #8A-8I4. 

Pric*  $6.50  Mch 


DC  SERVO  MOTOR 


IP. 


KUm*  Ttd- ■ 

1/lH  be  at  llto 
rpm.  Ftala  .olta 
i7.»  Max.  anaa- 
tur*  Toltaaa  t*. 
Idaal  for  tbyra- 
troB  aanro  eontrol 


Snrvo  Motors 


low  Inertia.  84  v  fixed  ohaae 
45  V.  max.  variable  nhaae 
Stoek  #8A-f0.  Price  $12.50 
each. 


ii 

Stock  jrSA-287. 


PIONEER  CK-17 

400  cyclea  8  phaae.  84  v 
fixed  phaae.  45  v.  max. 
variable  baee.  Built  In 
fear  reduction.  Output 
shaft  apeed  approx.  4  rpm. 

Priee  $1$.60. 


LOAD  A  BALANCE  COMPUTER 


0-54B  Alreraft 
lend  eompnSer. 

Totals  loikd  and 
leeates  eeater  of 
fravlty.  Vottafe 
divide  Xjv  com¬ 
puter.  Ideal  for 
classroom.  Stock 
#0A-884.  Price 
$80.6#  eneh. 


INVERTER 


rl21S0-4-B 
Input  88  VI^  at 
14  aape.  Output 
18$  T.  4$$  ey. 
Slufle  Phase  at 
1.11  ampe.  <140 
VA.)  Voltafo  and 
froQueuey  rofu- 
Uted.  Made  1848. 
Stoek  #8A^04. 
PHee  $W  J$  each. 


MICROPOSITIONER 

Barber  Colman  ATLZ-8188.  Polarised  dc 
relay.  Double  coll  differential  current 
sensitive.  Alnico  PM  polarised  field.  84  v. 
Contacts  0.5  amps  28  v.  Use  for  remote 
poaltlonlnf.  synchronlslnf,  eontrol.  etc. 
Mne.  1.25  ma.  dlff.  Use  to  100  cy.  Stock 
#SA-280. 

Price  $12.6$  each. 


JA1  MOTOR  (D-C) 

Eleetrie  Specialty.  ^ 
hp.  24  V.  D-C.  (Wlnf 
flap  motor.)  Stock  #SA- 
6.  Priee  il$A$  em. 


Synchros  •  Soltynt 

ISF.  IQ,  80.  IF,  iCT.  5HCT, 
6SDO.  5DO.  580,  5SF. 
5H8F.  4G.  4DG.  70.  8J1F1. 
2J101,  SJIHI.  2J5FB1. 
8J6R1.  2J1F8.  XXI,  X.  XV. 
VII,  II.  IV.  etc. 


products  CO. 

4  Godwin  Ave.  Paterson,  N.  J. 


WRITE  FOR  USTfNO 
Prices  F.O.B.  Paterson 
Phone  ARmory  4-3366 


^ECIAUSTS  IN  FRACTIONAL  HORSE  POWER  MOTOR  SPEED  CONTROl^ 
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automatic  pilot  COMPONENTS  #  DC  MOTORS  e  SINE-COSINE  GENERATORS  e  U.  S.  NAVY  SYNCHROS  e  AUTOSYNS  e  SERVO  MOTORS  e  DYNAMOTORS 


SEARCHLIGHT  SECTION 


RELAYS 

FOR  EVERY  PURPOSE 


Whcthar  you  roquiro  larqo  quonUtlM  of  roloy*  for  productioii 
runs  or  sinqls  units  ior  laboratory  or  amatsur  work.  WsUs  can 
maks  Inunsdiato  dslisory  and  sots  you  a  substomtlal  port  oi 
ths  cost. 

Our  copobls  snginsorinq  staii  is  proporsd  to  oiisr  assistancs 


Over  a  /Ni/l/on  in  Stock! 

in  th«  Mloction  ol  correct  typM  to  suit  tout  oxoct  roquiromonts. 

Each  rolo^r  Is  brand  now*  standard  mokOr  InspoctodL  IndlTid- 
ually  boxsd  and  fully  quorontood* 

Ths  tollowinq  list  rsprsssnts  only  a  tiny  portion  ol  our 
rsloy  stock.  Wrtts  or  wirs  us  for  Inlormatton  on  typos  not  shown. 


STAsmno  DC  tblephonx  relays 


Volt 

Prloe 

$2.^B 

1.1# 

2.45 

i.is 


EU4S3  ISO/UO  10.000  1C  A  5  Amiw. 


R-0S4 

R-684 

R-2S4 


R-llO  85  8000 
Rr588  110  8800 

R-831  100/135  8800 


SB  A  lA/OeUl  Socket  2.45 


150  0500  3A.  IB 


R-671  150  7000 

R>505  150  7000 

R-546  110/250  7000 

R-124  800  12,0 

R-511  24  200 


1.85 

1.85 

1.45 


1.85 

1.85 

1.55 


SHORT  TELEPHONE  RELAYS 


12  150  2C.  IB 


l  A/ 10  Amps. 
2A 

lA/10  Ampt. 


R-584  150  250  6000 


3A  A  1C 
lA  A  IB 
2C  A  lA 
20  A  IB 
l.\ 


R-817 

Rr584 

R>238 


CONTACTORS 
VolUfe  Ohnuce  ConUett 
34  200  lA  75  Ampa. 

34  60  lA/50  Ampa. 

34  100  lA/50  Ampa. 

34  85  3A/100  Ampa. 

100*  SB  A  2A 

115*  85  5A/i0Ampa. 

24*  30  3A/10  Ampa. 

12  25  lA/50Ampa. 

34  50  4A/100  Ampa. 

34  60  lA/100  Ampa. 

34  70  1 A/ 100  Ampa. 

34  70  lA/100  Ampa. 

34  too  lA/50  Ampa. 

34  100  lA/lOOAmpa. 

“  lA/30  Ampa. 

lA/300  Ampa. 
lA/100  Ampa. 
lA/300  Ampa. 
lA/35  Ampa. 
tA/20  Ampa. 
2A/30  Ampa. 
2A/15  Ampa. 
4A/50  Ampa. 
lA/50  Ampa. 
lA/50  Ampa. 
lA/50  Ampa. 
lA  80  Ampa. 


76*  385 
13  7  3 
13/15  18 


5.98 

5.45 

4.18 

8.78 


2.28 

1.78 

1.55 


24  150 

14  45 

2H  150 


lA/40  Ampa  '48  VDC.  1.78 
1  A/50  Ampa.  8.98 

lA/50Ampa  8.98 

lA/50Amp8.  8.98 

lA/50  Ampa. 

1  Aaz/35A  8.98 

lA/50  Ampa.  8.98 

lA/tOO  Ampa. 
lA/5  Ampa. 
lA/50  Ampa. 


2.48 

4.88 


1.4/50  Ampa. 
lA/50  Ampa. 
2A/25  Ampa. 
lA/80  Ampa. 
lA/50  Ampa. 
2A/40  Ampa. 
lA/25  Ampa. 


ROTARY  RELAYS 


2.85 

4.88 


2.45 

4.85 

2.48 


0/16  70 
9 '14  125 

9/14  125 


SLOW  ACTING 

24  200  lC-8k>wBre*k  $1.88 

48  1000  IB— Blow  M*ke  2.88 

50  2108  1C— SlowBreAk  288 

12  24  200  1C  10  Ampa.  d.  Mk.  1.55 

12  3  Colls.  16  Ohms  ea. 

3B  A  3A/ 15  Ampa  8.  Mk.  8.85 


R-300 

R>766 

R-809 


R>287 

R>164 

R-646 


13  Poa.  S  Wafer 


2C  A  IB 
1C  A  IB 
4C  A  IB 


34/45  1300 


DIFPERENTIAL  RELAYS 
No.  Voltasa  Okmata  Contacta 
R>305  138  3900  SC/S  Ampa. 

li-309  330/350  8000  IC/SAmpa. 

SEALED  RELAYS 
R-555  6  S5 

R-125  34  SOO 

R-361  13/34  1900 

R47S  48/150  7500 


R-745 


2C/Oetal  Plus 
3C/Oetai  Plus 
lC/5  Pla  Plus 
lC/5  Ampa. 
VOLTAGE  REGULATORS 
6  2  lA/10  Ampa. 

34  S50  lC/8  Ampa. 

'13  35  lB/3  Ampa. 


SPECIAL  RELAYS 


R-28S 

R-614 

R-263 


lA/SO  Ampa. 

1C  10  Ampa. 
lA/15  Ampa. 

1C 

4*  Mlealex  Laver 


75»  400  Cy.  IB,  lA 


3/^  Stroke 
Solaoold  Valve 
Anoniwitator  Drop 


$2.88 

7.45 

4.85 
17.58 

8.78 
5.88 

4.18 
11.28 
11.28 

5.85 
1.25 

4.85 

4.78 
1.28 
1.28 

2.85 
1.28 
1.28 
1.28 

8.18 

2.78 
2.78 

1.85 

8.45 


R-516 

R-524 

R>566 


34  50 
13  10/10 
13  10/15  3C/6. 

34 

115*  CoU  Oaly 

150  Coll  Only 
t  AC/DC 


lC/10  Ampa. 
3C.  Oeramto 


7*  Shaft  for  Wafers.  2.45 


$1.58 

1.88 

1.88 


SPECIAL! 


CO-AXIAL  RELAY 

D1S37M  SPOT,  t  VDC.  II  OHM  CoU. 
D9ai«n9d  to  accommodaf  75  watts 
maxuBum.  P^rtoct  for  all  types  et  on* 
tonaa  switching.  DealoBed  fm  ualng 
standard  83-lSP  coaxial  fitting.  Port 
of  RAX-1  equipment.  No.  RAM  MAS  ea. 


BASIC  CONTACT  ASSEMBLIES  SHOWN  IN  UNOPERATED  NORMAL  POSITION 


"■■■  8 

Form  A — “Make” 
( Single  Throw, 
Normally  Open) 


— 1 

0 - 

-J  •  t  nz 

Form  B — “Break” 
(Single-Throw, 
Normally  Closed) 


Form  C — “Break-Make” 
(Double-Throw) 


Form  D — “Make- 
Before-Break” 


f 


Form  E — ^“Break- 
Make- Befort-Break” 


/I 


WRITE  FOR 
WELLS  CATALOG 


TtLEPHONC 

SEeley  8-4143 


833  W.  CHICAGO  AVE.,  DEPT.  SL,  CHICAGO  22,  ILL. 
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SEARCHLIGHT  SECTION 


VA«IA»LK 

CIMAMICOMS 

309-479  MlCr... 

mcr. . . 

22-lQft  MMK 
ia-t48  MKP... 
is*i«o  locr... 

S-SO  MMP. .  .  . 
8«i  of  0  for.  .91 


MODULATION 

XFMRS 

»T104  P  P  eLO’a  to  83a' 

HP,  aow . 91-49 

I  #5651  SerMB  Mod;  907 
to  P-P  or  Par.  807‘a: 


AI8  T1IIMM89 
COMOCMStM 

C890IB  MMP  \ 
C999  50MMP  1 1 
C881  aomip  f  ^ 
C077  eOlfMP>^ 


AVAILABLE  IN  STOCK  LARGE  QTY. 

RC  375  or  SCR  191  PARTS 
AND  EQUIPMENT  PHONE— WRITE 


5414  Coni 's'i  . 05  MOV.... 

5415  Cood.  .05-.01-.05  300V. 
6M1  Xfrmr.  ILke  to  Ord... 

60S9  Oar.  coll . 

6030  (He.  coll . 

6032  Oar.  eoU . 

724:  coll  1*4 . 

Panuitic  SurpriMori  . 

Plug  6  pin  for  11>  . 

Plug  7  pin  for  fiec.  cbaaala... 
Plug  8  pog.  rec.  dyn.  maie  — 

female  . 

Plug  3  pag.  mod  dyn.  female. 

97(123  5  png  cluasls  mnt . 

5842  plug  rear  Roc.  A  Zmtr. 

male . . 

5577  Plug  5  png.  chaaela  Roe. 

mnt . 

64 IK  Plug  8  png.  cfaaaela  Roc. 

Mnt . 

7027  ping  18  pin  mod.  cha.'Uijs. 

PL  154A  12  png.  male . 

PL  153A  18  png.  male . 

PL  IM  3  png.  male . 

PL  1.56A  5  png.  male . 

#2674  S  png.  plug  for  HT 

Rvk  . 

Rec.  platoe  180-5.50  KC . 

Control  Box  platea  190>550... 

8603f>  lioadlng  ooU . 

#6034  l4«ding  eoU . 

I  #7892  Loading  ooll . 

I  lAial  Fuao  nmta . 

1  Xtals  for  Xmttra  Tube  Type. . 
Tubea:  1626  1029  1625 


INVERTER 
PE  21B 

28V DC  92A.  Out: 
.  500  ey.  1500  VA. 

. $49..‘ 

D.  EX  .  $35.00 


SELSYN  MOTORS 

115VAC  80  oy  #C78248  Can 
b«  UMd  to  tom  Ant  Small 
Ind.  Alao  Differential  C-78248 
3^'xSH'.  Set  of  both 

$15.95  PR. 


BATHTUB  CAPACITORS 


MOBILES! 
C.A.P.  C.D.! 

•  V.  OTNAMOTOII  SUPPLY 
RATINOS 
OUTPUT  INPUT 
Volta  ....  4BO  VDC  0  VIK 
Aaipa  ....  960  MA  49A 
OR 

VoltB  .  . .  .480  VDC  6  VDC 

AnM  _ aoO  MA  99A 

originally  daelgned  for 
14V.  but  mobiles  over 
U.8.A.  report  •«.  re* 
aulU  on  OV. 

Brand  New,  w/PItter  Box. 
suiting  Relay. 


THtSMISTORS 

0-199999 . 91. SO 

D-199392 . 91.78 

0-197339  'tube).  .  .91.80 
D-170399  0>«ad>.  .  .91-80 
D- 19791 3  'button).  91. SO 
D-194999  for  MTO  tn 
"X”  ttand  Guide  99.90 

VARISTORS 

0-167179  . 9  .99 

D-179198  99.9s 

9*179307  91.79 

D-197909C  91.99 

9*1791SS  . 91.99 

9*199997  . 9  .99 

9-171912  . 9  .99 


1932  PHOTO  TUBE 


Pheto- 

having 


BC50S 

Inttrphon* 

Amplifipr 

Faady  con¬ 
verted  to  an 
I  Ideal  Intar- 


VARIABLE 
TRIMMER 
CONDENSERS 
C890  IS  MMF'\ 
CS8I  20  MMF  I 
C083  50  M  M  F  I 
C<77  60  MMF  / 


400  MA  12  HY 
Choka 

90  ohms  llemi 
sealed.  Hpecial 


SO  MMy  per  aect.  2 
Sertionii  Very  Good 
IMLF.  High  Powftr 
Pinal  Completa  w/lna 
. .  .12.49 


'oupllng 


RL  9  or  RL  7 

Interphone  Aniphher 
Conrert  lo  High  Fi¬ 
delity  l*bone  Amp. 
or  Speh.  Amp.  ('om- 
plete  W'12A6.  li'SLT. 
i  Chokes.  IXFHMK 
DYN  for  24v  opera¬ 
tion.  etr . $2  75 


Eloctrolytic 


eomplet 
Tubes  1- 
2-1625. 

50.  (Sood 
IMce  . . 


Copocitora 

Condensers 


EE80A  Telephone 
flepaater 

Uied  to  axtanc! 
ranee  of  field  tHe- 
phonet.  SifRpiPi 
talae.  and  20  cycle 
rinpine  potilble 
ever  lines  aquippet 
with  unit.  Supplied 
w/306  tube.  Phon) 
supplied.  (Feather- 


SCR274  I 
Screen  M  p  d  .  1 
X  F  R  M  R  fpr 
pair  of  M7*s 
PP  ^  pp  ar 
Peril  Sidatana 


DY  Twist  PNG 

MM.  Valt 


Xmfra  VFO)  5  ’  “'j 
Driver*  5  j.j 
40  Watt*  IS.9 
OutDiit  7-9.1  MC 

^  ”“r 

(ARCS)  Good 


tranamittar 

$«9.9S 


29-19  159 

49-29  t$0-2$ 

1S9-M  25 

40  ISO 

2x10  150 

10-2  x  20  409>50 

Price  IBc  eo. 


:.a04.fM  TRSMS* 
ITTtR:  20-90  me. 
1  and  IS  meters. 
*>al  for  C-D-  Can  be 
tt  on  10-meter.  lO* 

mtrul.  Complete  with 
* — -  ^  dynamotor. 


NEW  TEST  EQUIPMENT 

Frt'fiuency  Mudulatad  Onrrator. 
Type  155A  Firquency  3K  M(  -r'U 
Me.  Range  1  MC— 10  &fC.  Boon- 
ton  Radio. 

Polar  Kxaneter  Capacitor  Analyzer 
Tube  Tt^ter  Model  7050.  Fhiioo  110 
120  AC  60  Cy. 

3*  scope  No.  155A  C.  R.  OK<-ll1r<grapt. 
U.C.A. 

Test  8et  I-IKOA.  Hieknk  Model  Me 
Teet  Equipment  Tube  oheoker. 
Sueep  Signal  Generator  Model  808 
*'**••—*-  (Silverl.  Range  I-22fi 


tuhea 

Used 


ELECTROLYTICS 
Prong  Mount 
D.  Y.  Type 
A.C.  Cond. 
13-19  229-1.29 

29-24  llP-1.99 

29-39  220-1.35 

43-05  llP-1.25 

43-48  119-1.35 

50-75  110-1.25 

53-00  220-1.50 

01-09  320-1.00 

04-72  110-1.25 

72-87  110-1.25 

75-84  110-1.25 

88-100  110-1.50 

107-120  110-1.05 

130-157  110-1.75 

130-150  70-1.50 

130-180  110-1.85 

158-101  110-1.85 

101-180  110-1.75 

180-210  110-1.05 

200-220  110-1.05 

270-300  110-2.40 

324-300  110-2.40 

378-420  170-3.00 

432-480  110-2.75 

485-540  110-2.85 


DHS  Leods  Poper 
Type  J 

8-8 '450  . 

8-10  '450 . 

50-30  250 . 


1.01  128  2230  i 

3  150  4300 

5  200  5000 

5.05  2.S0  7500 

10.1  300  K500 

18  430  10000 

43.5  488  12000 

50  800  17000 

75  020  17300  W' 

82  1000  20000  tl 

120  IKNi  25000 

125  1450 

Above  Ea  .  39p  Ten  For.  . . 
lOOOOO  150000  20(M)00 

120000  170000  220000  5 

Above  Ea  .  49/  Ten  For  . . 
1.000.000  ohms.  .  Eac 


SlrMurdo 

MC.  Output  0-.5  V  Max.  105/1S5\ 
50/60  Cy  85W. 

Frequency  Meter  BC821N  1S5-20'M'i> 
KC. 

Precision  Serlea  E*4n0.  Sweep  Gen¬ 
erator  FM-TV'AM 

Signal  Generator  Model  708.  Radio 
(?lt7  Products. 

Standard  Signal  Generator  MoeI^I 
7NB.  lk>onton  ( Measurement  - 
Corp.) 

Televlji— 


Dl  Screw  Lug  Type  B 

2i3f^458  .  8  .48 

3  I  1#  459 . .5# 

14-8  459  . 49 

39-51/459  . 59 

14  459  . 59 

8-8  459 . 49 

35  35 . 35 

34  475 . 39 

49'459  . 49 


39  459 

32  459 

2x19  359 

2x  15  159 

t  459 

29-19  359-399 

2x15-29  359-25 
2x  19-29  459-25 
2x8-19  35 

Price  >9c  eo. 


1999-259  12-8 

259-1999  19-9 

Price  89c  eg. 
★★★★★★★ A 
MINICAPS 
PIGTAIL 
Mfd.  Volt  Price 

3  5#  .10 

4  59  .19 

4  199  .15 

4  159  .19 

4  329  .18 

5  35  .19 

5  59  .19 

5  159  .19 

8  25  .15 

8  199  .18 

8  159  .18 

8  359  .29 

19  59  .18 

19  159  .39 

13  459  .33 

14  199  .39 

i  14  159  .33 

I  14  .199  .39 

14  459  .49 

39  35  .19 


Calibrator  liMl-SSA 

MlcroTOlter  Model  20-B  Ferris  In 
atrument  Boooton. 

Signal  (ienerator  1*216  15*26  31i 
I'KR  115V /60  Oy,  I  HO  235  MC. 

Modvl  Llf-l.  Radar  Teat  F>iuip 
nient.  Frequency  meter  A  T*-  • 
Oi^liiator. 

Industrial  Instrument  Bridge.  1J12 
DRl.  16  Watt  11 5V  60  Cy. 

Industrial  Instrument  Bridge  UN*1 

Hunter  charging  control  anal>z«*i 


D  Screw  Leods  Type  B 

12  359 .  $  .49 

49  359  . 49 

8  359 . 49 

8  459  . 45 

3  x  8  459 . 55 


W.E.  PRECISION  RESISTORS 

D- 164888  A  2.65  ohme 
L>-164H86AA  3.83  ohme 
I>-167026  13.500/10.500  Ohms 

T>-102O25AT  1400'l35/270ohms 
D-164286  40.600/1500  Ohme 

D-166860FT.  1155  ohmg 
D162707CY  2500  ohmg 
D-171862  279  ohme 

I>.t71863  591  ohme 

U-164286  10.000  15.000/62.000 

IV164284  100,000/50.000  ohmg 

1>-172241  400^600/700  750 


2  X  29  459 

29-9  599 

2  x  89  399 

49-19  459-359 

4P>35  459-359 

89-29  459 

89-19  459 

3  X  16  359 

S-$9  459-59 

49-59  499-399 

49-10  475 

99-19  359 

3  K  19  459 

59-49  459 

29-19  3S9 

40-15  459 

2  X  39  359 


Ammeter  Mode 


HIGH  CURRENT 
CERAMIC  MICAS 

0012  20000  $33.59 

.0001  20000  33.95 

.001  6000  4.95 

.002  6000  4.95 

.01  40UU  3.95 


Etimostot  Bell  AIrcroft 
Solar  Type  EA  105 

$3.9S 


All  merch.  guar.  Mall  orders  promptly  Blled.  Alt  price*  F.O.B.  N.T.C.  Send  MO  or  Chk.  Only  shipping  c)ig*.  sent  C.O.D.  Rated  concern*  send  P  O 


COMMUIYICATIOIVS  EQUIPMEIVT  CO. 


MIN.  ORDER  $;5  00 


l.'ll  l.iberly  SI.,  Y«»rk.  Y.  Y.  Dept.  K-7  t'haN.  RoNen  Phone:  Rigby 
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SEARCHLIGHT  SECYlOM 


Iwm  m  m  wm  COMMUNICATIONS 
EQUIPMENT  CO. 

2.  Mapping  and  navigational  operation. 

3.  Detection  and  iocation  oi  other  aircralt  to  permit  their  inter¬ 
ception. 

4.  Picking  up  the  coded  tignais  irom  the  beacon  nations  in  the 
X-bond  to  iacilitote  the  return  oi  the  searching  plane. 

S.  Operation  os  the  search  element  in  conjunction  with  identi- 
iication  equipment. 


COMMUNICATIONS  M. 

EQUIPMENT  CO. 

Airborne  Search-Intercept  equipment— A  tight  weight  airborne 
equipment  ior  operation  at  irequencies  in  the  X  Bond  designed 
primarily  ior  use  on  the  Navy's  carrier-based  planes.  It  con 
be  employed  to  periorm  the  iollowing  iunctions  on  any  type 
aircraft. 

1.  Radar  Search  operation  over  large  bodies  oi  water  ior  the 
detection  oi  vessels  on  the  suriace. 


TUBULAR  hanger 

(attaches  to  bomb  rack) 


Tran»mitier-K»f»iv»r  R7>5A/APS-4  with  Covers  Kemoved,  Right  Side 


Complete  Installation — Packed — Write  for  Price  and  Details — "Underbelly  Assembly"  As  Illustrated  Lets  Tubes  $375 


FuUoMiDA  thin  B  AAKr.  det««rtor  U'tmnectpd  *•  »  caUuhIc  follower  feeds 
the*  video  emphner.  Part  of  the  output  from  the  1  Htatte  preAmpUlier  Is 
ut>f>d  to  energize  aa  AFC  circuit  which  controls  the  freiiUBOCy  of  the 
ItM-al  OMnliator.  At  the  vltleo  aDiplilier  Iwtuch  la  a  aeftarate  unit  from 
the  Kei‘ei\er-Ttan.<.mitter>  the  video  erho  Rlgnals  are  mlied  with  llANOK 
M.VUK  FIPS  and  the  combination  la  applied  to  rau-te  tltnal  Indications 
to  appear  on  Indicator  Mreen  which  deR<*rthe  tl>e  range  of  the  ob}ect  from 
which  the  Initial  tranamltter  output  altnai  was  reftMted. 

Tube  Coniplement: 

TnANSMITTER  PORTION 

1  ea.  ~  JAN  IHS'i  1  ea  —  TIIA 

4  ca  JAN  1  ea  ~  J.\N  807 

ea.  —  JAN  6J6 

IK  AMI’LIKIKR  PORTION 

6  ea  JAN  OAKS 

RANOK  AND  AlsARM  fNIT 
n  ea  ~  JAN  6J«  1  ea.  JAN  ItAKS 

I.I»W  VOLTAOK  mWER  S1PPLY 
3  ea.  —  JAN  ."SIMU  1  ca.  —  JAN  68L7GT 

1  ea  JAN  «J«  1  ea  —  OC3A’R105-S0 

ea.  —  J.4N  6V60T  4  ea  —  OD3/VR150-30 

RKt'KIVKR  I’OUTION 

2  ea.  —  JAN  ej«  2  ea.  —  713A/n 

3  ea.  ~  JAN  6AK5  2  ea.  —  ;24A 

1  ea.  —  JAN  68L7<;T 

FONTRtfL  AMPLIFIER  l»ORTION 
1  ea.  —  JAN  «AK5  2  ea.  ~  JAN  6J6 

BEACON  TUNER  PORTION 
I  ea.  —  JAN  618 
(b)  Indicator— Amplifier  I.  .\M-3A/AP8-i 

Loa'iista  of  video  aniplifler  and  range-mark  generator  rlrruita  The 
range-mark  pipa  are  mixetl  «ith  the  receiver  video  signal,  ampii'ieii 
and  fed  into  a  cathixli  follower  stage,  the  outpvit  of  wh  eh  in  UM*.t  to 
feetl  the  cathode-ray  indicator  proper. 

Tube  compleuMitf: 

2  ea  —  J.\N  6J6  2  ea.  —  JAN  6SL7GT  4  ea  —  JAN  6V6GT 

(ei  ID-ll'APS-4  Indicator 

Employa  a  3F1^  catbode-ra>  tube  wltb  a  6J6  acting  aa  a  diode  ix' 
resi.stor  and  a  second  6J6  functioning  at  a  push  pull  amplifier  lM'plav<« 
tlie  information  which  tbo  AN  .kPS  4  is  di-signed  to  compute  and  gather 
Tube  complement: 

1  ea.  —  JAN  3FPT  2  ea.  —  JAN  6J« 

On*4  of  tbeBe  indicators  are  employed  on  a  normal  Inatallatinn. 

(d)  C.i2A  APB.4  CantrN  Bm 

Conipriaes  beacon -search,  intercept  ae^rcb.  and  warning  on-off  toggle 
swUchen.  range  and  tilt  eootroia.  receiver  aam  control,  and  F.K.8.  con¬ 
trol  knob.  For  controlling  the  AN,  AI'S*4  equipment. 

(0)  J-84^APh-4  Junction  Box 

Mounts  within  ibo  aircraft  and  forms  junctions  between  Indicwtor- 
AmpUfler  Units.  Control  Box.  and  the  Receiver-Transmittsr  of 
AN/AP8-4  equlpmenL 

(f)  Bomb-Back  Attacheo  rlgldiy  to  the  plane  and  contains  the  mechan  tm 
for  relBaaing  the  rooeiver-transmltter  “bomb"  if  Doceaaary. 


This  equipment  searchm  by  use  of  a  "nofldiog"  and  aweeplng  paraboloid  an¬ 
tenna  which  emits  a  beam  of  RF  pulses  into  space  and  receiven  reflected  pul'sen 
back  from  targets  in  the  path  of  the  emitted  beam.  The  received  pulses,  together 
with  "antenna  position"  information  an<l  time  they  are  received,  are  di^plaied 
on  Indicators  in  a  manner  which  determineM  azimuth  and  "slant  range"  of 
targets  within  tiie  area  searched  Tlie  antenna  can  be  oaclUated  to  scan  7.*i 
degrees  of  azimuth  on  either  side  of  tlead  ahead  and  can  be  tilted  vertlcaliy  to 
direct  the  beam  at  any  angle  from  10  degrees  above  bortzontal  axis  of  tbr 
plane  to  30  degrees  below  that  axis  but.  due  to  "leakage"  of  the  radiated  beani. 
the  "30  degree  below  axis"  antenna  ixMition  affordN  •iufflcient  radiation  to 
scan  directly  below  the  plane  and  for  a  con-.iderable  dl^tance  surround  ng  that 
p(Hnt.  which  makes  it  deal  for  detection  uf  SUBMARINES.  N' mlnal  ranges 
of  operation  for  this  equipment  are  as  follows. 

(1)  Ships  . 30  Miles 

(2)  Aircraft  .  3  Miles 

i3l  Land  Targets  . 73  Miles 

Power  requirements  for  the  complete  euuipment  are  as  follows: 

28  volts  LK.'.  —  3  to  4  amps,  or  115  ^olts  —  MOti  to  24<NJ  cyc  .kt'.  6  amps. 
Frequency  of  operation  is  tntbe  order  or  d.  310  9.  375  MCS. 

(n)  Bwmver  —  Transmitter  Unit 
I.  RT-5A/3PS-4 

The  receiver-transmitter  Is  contained  within  a  "bnmb-'haped"  fibre- 
composition  houaing  and  is  commonly  called  the  'bomb."  The  bomb-unit 
Is  sealed  and  presi>uri/ed  on  the  ground  wltb  dr;  air  to  a  sage  pressure 
uf  8  Ibe.  per  s<iuare  inch.  It  u>  usually  mounted  beneath  the  plane's 
lower  wing  and  supported  in  a  standard  Navy  bomb  rack  whereby  iin 
emergencM  the  pilot  can  dupo»e  of  the  unit  bv  activating  the  release 
mechanism.  Located  in  the  nose  of  the  "bomb"  Is  the  paraNdoid  re¬ 
flector  an<l  wave-guide  fed  antenna.  The  transmitter  pvirtlnn  comprise-, 
four  maior  circuits,  namely: 

(1)  Triggering  inrcuit  (3i  Di.scharge  Circuit 

i2>  Charging  Network  (4'  Magnetron  Oscillator 

The  charging  network  Is  charged  to  a  high  potential,  then  rapidlv  dls 
cbargevl  thorugh  a  pulse  transtormer  which  impre>.M>»  a  large  negative 
voltage  ot  .short  duration  lo  the  -  atiiode  of  a  "grountled  plate"  mag¬ 
netron  OMillator  wh:cb  causes  th-  msKnetron  to  vigorously  oscillate, 
for  the  duration  of  its  cdthode  Impress**!  pulse,  and  send  forth  to  the 
antenna  a  powerful  burst  of  RF  energy  at  a  fre<)ueqcv  cf  373  MC  Tlie 
triggering  circuit  Initiates  the  pulse  which  causes  the  discharge  of  the 
network.  When  the  magnetron  osciUaior  "fires"  lt.s  buivt.  that  energv 
parses  through  a  T-U  Box  enrouie  to  the  antenna.  The  T-K  Box  act.s 
as  a  valve  which  functions  to  isolate  the  receiver  input  from  the  trans¬ 
mitter  output,  yet  when  the  weaker  refl^-te*!  signals  are  picke<l  up  hv  the 
antenua,  this  same  T-R  Box  allown  that  weak  signal  to  be  accepted  bv 
the  receiver  portion  undamped  bv  the  transmitter  portion  of  the  equip 
ment  because  of  its  isolation.  Tb«  incoming  signal,  after  clearing  the 
T-R  Box.  is  then  mixed  with  the  output  from  a  local  oecillator.  in  a 
crystal  converter  from  the  output  of  which  Is  picked  off  a  60  M('  IF 
hlgnal  There  are  two  local  oariilators.  one  of  which  is  used  during 
RflARt'll  and  INTERCEIT  operatioo-H  and  la  tuned  to  60  megacyclefc 
above  the  transmitter  frequHic.v  while  the  other  (used  for  BEAf'ON  oper¬ 
ation)  Is  tuned  to  60  Me  below  the  transmitter  frequency.  ITie  60  M<' 
signal  Is  fed  Into  2  stages  of  IF  preampilAcatlon  which  Is  then  followed 
by  S  single-tuned  IF  stales. 


All  ■•rch.  imr.  Mill  ordm  iranKty  aiM.  All  priMt,  F.O.B.  N.V.C.  Smd  M.  0.  w  Chk.  Only  ililpiliii  elm.  Mat  C.0.0.  Riled  cmeerne  Hid  P  0 

COMMlJIVirATlOIVS;  EQUIPMEIVT  CO. 

131  Liberty  St..  New  York,  N.Y.  Dept.  E-7  p.  j.  plishner  Phvine:  .Main  1-11373 
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SEARCHLIGHT  SECTION 


Audio 


TRANSFORMERS 


AT666  Input  6  ohm*  2S0K  ohms . $t.79 

AT  SUB  Muitimat^  Subounc^r  200  ohma  ISK  ohw 

C.  T. :  lOOK  oh»«/20K  ohma .  M 

ATOlO  Input  to  Grid  2S0  ohna.  60K  ohma  Ml  FI.. .  1.1S 
ATS66  Input  to  Grid.  S00/2W  ohma  SOR  ohma ... .  .9$ 
AT2r7  Output  to  line.  7S00R  SOO  ohma  CT  290— 

Skc> .  1«4$ 

ATSSS  Output  PP  6L9  to  900/20/12/16  ohm*  2S 

We^. .  2.95 

AT971  IINIV.  Output,  HI  FI.  Pri  20K  ohma  nee. 

lS/7.S/5/9.fs/1.2S/S00  ohma .  2.79 

AT5S4  Intenitepe.  lOK  ohma:  2S0K  ohma  l&db  Level  1.95 

AT76S  Input  600  uhnu  to  SOK  ohma . 79 

AT707  Intenucaounoer  lOR  ohma:  125/12SK ohma  .79 

AT449  Driver  SK  ohm  to  4R  ohm  PP6L6  to  PPOOS 

CImuB .  5-55 

AT21  Duel  XFRMR  900  ohms:  900  obnM  end  600 

ohma:  2S0K  ohma . 1*U 

ATSOS  Output  0900  ehme.  19  ohma  29W .  1.79 

AT41S  Output  lOK  ohma  CT  to  line  12S  ohuM  17SW  2.95 

AT649  Input  Une  SOO  <4imB  T  Grid,  7SK  ohma. ... .  .79 

MANY  OTHERS 


OIL  CONDENSERS 

Mid.  Volt.  Prt 


1000 
S  1000 
1000 
1000 
1000 
1000 
I  1200 
16  ISOO 
ISOO 
ISOO 
1500 
1  2000 
2000 
2000 
2200 
2SO0 
2S0O 
4000 
.1  4000 

6000 
1  7000 

7S00 
IS  8000 

MANY  OTHERS 


1.19 

L45 

2.25 
2AS 
UU 
1.15 
1.29 
1.29 
1.29 

1.25 
1.25 


Tnnini  Units  for  BC«375  4 
191  Oiao-  for  Conver.  to 
VHF  Freq.  Meter  In  Oct.. 
1950. 


TV  7 
TT’8 
TT'O 
T1  26 


t.'iOO— 62000KC 
flJOO—  7700KC 
7700— lOOOOKC 
200—  500KC 


Priee  S2.49  on. 


DYNAMOTORS 


Input 

Vnita  Ampa 

28  1  2S 


Type 

PC  94 

DM416  14  6.2 

DY.2/ARR-2  28  1.1 

DM  M  28  14 

DM  51AZ  14  2.8 

PE  7SCM  28  19 

DM  21  14  9.9 

DM  25  12  2.9 

DM  28R  28  122 

DM  SIA  28  7 

DM  42  14  46 

PE191C  19/26  12.6 

6.9 

RDAR91  28  9.2 

22159  27  17 

25X945R  28  1 . 

ZA.951S  12/24  4/2 

ZA.9516  12/24  8/4 

R-19pncfc  12  9.4 

D-194  12 

DA*1A*  28  19 

95951  28  1.4 

CIV21AAX  19  12.6 


CAPACITORS 
CERAMICON 
MMF  ; 


SILVER  MICA  BUTTONS 
MMF.  {  MMF  ;  MMF. 


57.59  PER  199 


HEADSETS 

Pynemic  Mike  enU  MaedaeC 
Combinatien.  A  high  quai* 
Uy.  efBclent  unit,  uaed  la 
B-10  tank  Xmtra.  Mike 
and  phonee  complete  new. 


Itttitli 


UPRIGHTS 

Mfd.  Volt  Type  Cot.  No.  Prior 

.0025  1500  2TT  D164209  .  39r 

.03  600  2ST  R03 . 

2.0515  600  2TT  .  45# 

.05  400  2BT  616M .  25# 

.05  600  2RT  C5148191S-20....  28# 

.05  600  2BT  7700BR .  28# 

Sx.05  300  3BT  NJOCA195  .  29# 

3Z.05  300  8BT'CA195  .  39# 

.125-.05  400  2TT  CMR4813SO-^. .  25# 

.1  600  2BT  616M-14842  .  35# 

.1  600  2BT  R11-616MB .  35# 

.1  400  2BT  418CB .  39# 

.1  600  2BT  7701BR . 35# 

.1  600  2BT  CP69B1AF101K..  35# 

.1  400  2BT  XMRBW4>  1 _  39# 

.1  600  2BT  O69B1AF104  .  35# 

2x.l  600  2BT  P97ir .  39# 

Sz.l  400  3BT  CA255  .  39# 

1  400  8TT  ROBC .  39# 

400  8BT  . 39# 

600  3TT  C168B5EF104V  . .  42# 

600  3BT  7710BR .  42# 

600  3BT  CD516 .  42# 

400  2TT 

800  2WTT . 69# 

600  2BT  M-772.SBR  .  39# 

600  2BT  C168B1EI<'254K  .  39# 

600  2BT  SOI .  32# 

600  2BT  P09 .  32# 

400  2TT  416T . 39# 

600  2BT  016MB .  32# 

250  2TT  A-8B615 .  39# 

400  3BT  418MCB  _  25# 

^875  400  2BT  CW&-P-72076-803  39# 

400  2TT  305-16058  .  25# 

600  2BT  616MCB .  38# 

600  2BT  YAB6100  .  38# 

250  2TT  CBV48553<15 _ 39# 

100  IBT  104MS9 .  25# 

600  2BT  616MCB .  38# 

400  2BT  418MCB .  35# 

60  2TT  CRY48861 .  45# 


MICA  CArACITOtS 


3x.l 

3x1 

8X.1 

3X.1 

2x126 


2x.5 

2X.6 


1.75 


WRITE  FOR  CATALOG  V6 
OF  1,000,000  CONDENSERS 


MICA 

COND. 

E 

XM  Scraw 

2999 

w 

Typ«  G 

2559 

59# 

SOOO  VT 

3999 

55# 

1459 

SM 

15 

45# 

4999 

49# 

21 

«sy 

4999 

49# 

59 

45# 

5999 

*** 

149 

45# 

5899 

99#  ’ 

215 

45# 

4999 

95# 

259 

45# 

7999 

45# 

295 

45# 

95M 

45# 

399 

45# 

19999 

79# 

375 

19899 

79# 

499 

45# 

12599 

79# 

499 

45# 

A^na 

ts# 

599 

«v 

575 

«v 

XM  Scraw 

759 

45# 

TypwG 

1999 

59# 

7500  VT 

US9 

59# 

759 

59# 

1259 

59# 

959 

59# 

1599 

59# 

1999 

59# 

1799 

59# 

1599 

55# 

1959 

59# 

2999 

99# 

400  CYCLE  TRANSFORMERS 
115  V  400  CYCLE  INPUT 


RntinSa 

6.3  V/1.8A  P/O  AP02 . 

6.4V/2.5.  400VCT/  35Ma.  6.4/.150» 

6.4V/7.5.  6.4/8  8.  6.4/2.6n . 

780V/ .27V /4 .7.  6.8/2.9.  1.26/.2t - 

6.4V/8n,6.4V/lA . 

6.3V.  91a,  6.3VCT/6.5n.  2  x  2.5^3.5n 

5V/2A.  6.3V  2».  5V/2n,  6.3/. 5a . 

5V/15A.  5000V  Ids . 

6.3/2  7.  6.3/66,  6.8VCT/2tA  .  * . 

760V.  6.8V.  6.8V.  5V,  820V,  6.3V/20A 

6.4/7  5.  6.4/3.8.6.4/2  5 . 

592V/ll8Ma,  6.3/8.1a,  6V/2  W.E . 

6  3V/9.1.  6.3VCT/.66a.  2  x  2.5V/3.6A 

6VCT  .00006  KVA . 

6.4V/8a.6.4V/la . 

l034VCT/.nia.  6.9V/10.  2  X  6.3V/1 
6.3^  M/ 1 


526VCT/.50a.  6.3VCT/2a.  6VCT/29. 

400VCT^36Ma.  6.4/2.5.  6.4  15a . 

2300VCT  Large  Qty . 


600VCT  '36Ma . 

2.5V/1.75.  5V/3A.  6  5V/6.5.  6.5/2a. 
-  “"ITW. 


6.3V  6a.  P, . 

2  X2.5V  6A.  2  .  _ _  --  - 

2  Z  2.5V  '2.6a.  6.3V/2.25a.  1200  V 
Tap  1000V-750V 

P/OAN/AP8-15 . 

742.6V/60MA.  709V.  47MA.  67lV/45Ma 
600VCT/36MA.  2H  "  “ 

- MM.''  '  "• 


1150-11 


.2  H  ; 


Prtc« 

Each 

$1.49 

3.95 

3.49 

2.49 


2.95 

4.95 

2.95 


^VCT  '250M'a.  6.  .3V  .6,  5V/6A 

6.3V/9.1a,  2.5V/  3.5a.  6.3VCT  65a.  2.5V/  3. 

9800V  or  8^V/32MA . 

592VCT/120MA.  6.3V/8a.  8V/2a . 

4540VCT'250MA . 

5V/aa.6.^V/2a . 

5000V/290MA.  5V/10A . 

2200V/3S0 . 

2.5V/5.  5200V/2MA . 

13.6KV/3  5MA . 

734VCT/.177a.  17l0VCT/177a . 

6  3V'9A.  7.7V/.366A . 

2.5/20A . 

0.3V/ 12a.  6.3V/2a.  6.8V/la.  P/o 

AN/APQ-5 . 

6.4VCT/7.6.  6.4VCT/3.8,  8.4VCT/2.5a. . . . 

6.3V/2.7.  6.3V/.66A,  6.3VOT'21A . 

6.5V/12A.  250V/100MA.  5V/2a.  P/O 

AN/AP8-15 . 

400VCT/35MA.  6.4/.16a.  6  4V'2.5a . 

650VCT/50MA.  6.3VCT/  2A.  5VCT/2a.  P/ 

R58'ARQ8 . 

2400CT  6MA.  640V/.6MA.  3.5V/1.75A  . . . 

15.35VCT  lA . 

59  2V/  .118,  63V/8.1.  5V/2A.  P/o  APQ  13 

6.3  .9.  6  '3V  6.5V/6,  640'200MA . 

2  X  14CV/00014.A.  12QV  00012a,  P/O  AP02 

3640V '400Ma.  P/o  APT4 . 

23.5V  Tapped  22V/47MA . 

600VCT  36Ma . . 

780V.  27V /4.3,  6,3V/2.9.  1.25V  20A.. 


12.59 

3.59 

7.59 
1.75 

12.59 
5.45 

14.95 

11.59 
4.95 
2.79 


3.95 

4.95 

1.95 

7.95 

1.95 


TOP  TRANSFORMER  BUYS 

Theae  XFRMR8  are  Army  Spec.  All  Underrate# 
CtnU.  Tranafurmera—USV  19-99  cpa  Input 


CT-142  C4SVCT  J99 


7.SVCT/4A. 

2.SV/19A . S19.M 

SV/2A,9.3V/1.2A.  4.2S 
9.3VCT/S4L 

9.3VCT/iA . 1.98 

2I12.9V/1 . 1.9S 

2.9/12.  l9/a99  9.9$ 

9.3/.9.  9.1/1.9  8  lha  2.98 
13/.291, 8V/19, 

2.8/19 . 4.9S 

2.8/2 . 9.95 

SVCT/IA . 2.2S 

9.1/1.  2.8VCT/2...  2.95 
9.1 /lA,  2.8VCT/7A  3.28 
SV/1A.9.1/1.S....  1.2S 

_  SV/2.4,  SV/U....  2.29 

.929MA  SV/IA . 2.7S 

,989  SV/IA.  9.1V/tA. . .  4.28 

.992MA  2.8V/2.1A, 

2.8V/l.fSA . 4.98 

CT-in  159 VCT  .929MA  fV/lA. . 2.78 

CT-192  1999VCT  .98$  2$V/1A.  9.}V/l.tA, 

9.1V/1JA . 8.9$ 

9.1V/1.2,  9.1V/999 

MA . 1.75 

5V/^  9.1/7.5. 9.3/1.3.25 


CT-825  199VCT  .349 


CT-929  1999V  499 

CT-ISA  1S9VCT  479 
CT-tn  U9V  499 

CT.179  2399V  4MA 
CT-1C7  599VCT  .959 
CT-721  559VCT  .199 
CT.99A  2X119VCT  .919 
CT-91A  729V 
CT.441  59V 
CT-499  159VCT 


499 


CT-911  StSVCT  499 
CT-9U  1259 


CT-999  119V 


CT-119  119VCT  .995 
Filament  Tranafnrmera  115V/59-99  cpa  Input  „ 


Item  Rating  Ea^ 

FT429  13.5V  ailA. . $ 

FT-149  5VCT/T1/9,  5VCT/9.75,  SVCT/9.75 .  5.95 

FT-Tn  999  Trana.  2  X  24/5A . .  .  24S 

FTG-U  2.5V,  2.5,  7V/7A(Tape  R  24V/24A), 

19  lha.  .  9.95 

FT474  94V/1.5A .  149 

FT-1S7  4V  19A,  2.SV/1.7SA. .  2.95 

FT-391  94V/3A .  1.19 

FT-739  2  I  9.3VCT/1.2-14A . 149 

FT-999  2x  9  V/S.SA  29999  Rma .  22.95 

FT-41t  9.1VCT/1A.  9.1VCT/7A .  1.95 

FT-715  94VCT/5A.  9.3VCT/U .  1.79 


FT.191  •V'.ISA. 


Item  Rating 

PT-979  Autei  12gVCT/19  MA . 

PT.llA  2  X  199V/S  MA _ 

PT49A  4999VCT  N.L.  1%  ta  1 1'  H  x 

PT-911  41S9V/499  MA  UH  X  9^  W  1 

DTiIhe .  49.95 

PT-75-2  37B9^1449/lU2VCT/77  MA .  19.95 

PT-2t-l  4999VCT/.977 .  12.95 

PT-493  AutaiTty^ .  2.29 

PT-199  U29VCT/77i  MA.  599VCT/92  MA, 

25  lha  ... 

PT-179  Autai  159/1U/117/129-.71A. 

PT-U9  42V/49V/59/V55V/lf.2A  7Hxr 

W  K  9V  H . 

PT.UA  2  X  MtV  5  MA . 

PT-979  129VCT/19MA . 

PT47-1  92V/1.5A. .  2.91 

PT-12A  299VCT/14A. .  2.95 


19.95 


THE  CONDENSERS  LISTED 
ARE  NEW,  UN- 


MFG  BY  SOLAR 


XQ  Lug 
Typ9E 
1200  VT 


U75 

Ui9 

1599 

1859 


2199 

2999 

2575 


4999 

4259 

4299 

4559 


XQ  Lug 
Typ9E 
2500  VT 


1159 

U79 

1799 

1999 

2999 

2975 

2199 

2159 

2259 

2499 

2599 

2559 

2999 


55# 


XQ  Lug 
Typ9E 
5000  VT 


1999  49# 

1259  49# 

5999  45# 

XM  Straw 
Typa  D 
1200  VT 


XM  Screw 
Typa  D 
2S00  VT 


1159 

U59 

1799 


12999 

15999 

14759 


All  mer  guar.  Mall  ordera  promptly  filled.  All  prices  F.O.B.  N.T.C.  Send  MO  or  Chk.  Only  ahipping  cbga.  sent  C.O.D.  Rated  concerna  send  P.O. 

MIN.  ORDER  83.00  COMMIINICATIOIVS  EQUIPMENT  CO. 
i:il  Liberty  St..  Xew  York.  N.  Y.  Dept.  E-7  t'haN.  RoNen  Phone:  Rigby  9-4124 
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July,  J95/ —  ELECTRONICS 


SEARCHLIGHT  SECTION 


ELECTRONICRAFT 

INC 

.27  MILBURN  ST.  BRONXVILLE  8,  N.  Y 

PHONE:  BRONXVILLE  2-0044 


400  CYCLI  TRANSFORMiRS 

AUTO.  400  ry.  0.1.  CM  No  SOQlM. 

KVA  .HM--8J0P.  Yolti  OM/M/SM/llS.  1 


MICROWAVE  RECEIVERS 

AN/APfl*l  B«c«iT»n  oBd  tunlat  untu  TI^l  iSt 
to  MCI  TN-t  (74-SOO  MC)  TN  I  (SM-IOM 

MO. 

AN/APft<4  Bocelven  Mid  tuning  unit!  TN*  U 
158-W  MO  TN-IT  (76-300  MC)  TN-ll  (MO- 
lOOO  MO. 

RIIIA/APR-SA  BooMrors.  IMO  10  OOOO  MC 
iUnce. 


MOTOR  GENERATORS 
DYNAMOTORS.  INVERTERS,  ETC. 


FILAMENT.  400/1600  eg.  Input:  6/7S/S0/I5/106/ 
115/115T.  Output:  IVSA/5ySA/6T3A/6yaA/5y^ 

5T6A/6.3T6A/6  ISA.  Nmt  . I2.M 

THYRATHRON  POWER.  460/1600  Of.  Rnythm 
UX-SI76.  400/1600  cy.  PK:  111.  Bm:  60-0-60Y  M 
l.SA.  6.SV  M  I.IA.  TMt  T.m.%.  1700.  NMr..«l.78 
PLATE  WECO  KSOSOO.  400/S00  ey.  Prl:  HOT.  8«: 
1360-0-1390  M  .097A  (1700  T  TbUl).  Bc«MM 

•hldwL  WL  IS  Ita.  New . 12.00 

Plate.  Thardanaii  YTOOiOO.  1660  YA.  PH:  106- 
ISOV.  500  ey.  I  PH.  Sec:  5600Y.  Oentar  tap^. 

l.SKY  tneulatioB.  Brand  new . $40.60 

scope  PL.  4  PIL.  WECO  M04  400/S400  m 
>M:  115.  HY  Wdf.  US5Y  at  .008A.  lU  Wte 
6.4V4A/S.5Y1.75A/6.4Y.6A.  Peeatat  ihKWd.  Wt. 

1.4  Iba.  New  . 12.71 

FILAMENT.  400/S400  cpa.  WICO  K80553.  Pd: 
nSY.  Sec:  l.m.t5A/6.S9Yl.SA  fieoRM  thlda^ 

WL  0.5  Iba.  New  . $1-06 

PLATE  A  FIL.  400/1600  eg.  Pd:  0/S0/115Y. 
Sec:  OlslSOOVDC  M  1.8MA.  Sea.  #Sk460YI>C 
M  130MA.  PU.  Seat:  I.OYASA/O.SOYO.SA.  (U^ 

1S06Y)/SY1A/5YSA  . I4M 

RETARD.  400  fly.  WKCO  180606.  4  Hflury 


2.6  KVA  MQ  Set.  Dlehi  Eke.  Co.  ISOY  D  C.  to 
ISOV  A.C.  60  cy.  IPh.,  .4PF.  Compete  wltli  Mag- 
neilo  Controller.  S  Field  Rlieoe  and  Full  Set  ot 
Spare  Parte  Including  %iare  AnoMuree  for  Oeeera- 
tOT  and  Motor.  Full  ipecs.  on  requeet.  New  1266.00 


MODEL  AN/AFA-10 
PANORAMIC  ADAPTER 


1.26  KVA  MO  SET.  AlUa-ClialnMrt. 
too  DC  To  ISO  AC.  00  ey.  1  Pta.  Fully  flneloaed. 
Snlaebproof  Hall  Bearlngi.  eantrifugal  atarter. 
Naw.  eeaolata  wltk  Ut  af  Soara  Parte.... $160.00 


MQ  Oat.  OnanMO-S15H.  Navy  type  PU/IS. 
115/SSO.  60  ey.  1  Ph.  Output  115.  460  eg. 
lioow  and  S6V  DC  M  4  ampa.  New . 


MG  SET  FOR 

Tm  CO-tlS02. 
440Y  AC.  40  oy. 

300V  DC.  New 


OYNAMOTOR.  NaTy-Type  CA70-tll664. 
105/180V-DC  te  13V  DC  M  40A  or  SOY  DC  M  SOA. 
Baidio  filtered.  OoMplete  wltlt  Um  Switch.  New. 

HO.  60 


60  CYCLE  TRANSFORMERS 

FILAMENT.  Ranheoo  HyperaU  Core.  Pd:  115Y. 
See:  •.3TSSA/T8YS.4A/6.S^SSA/6.SY0.6A  Ina. 

for  1700V  . li.OO 

Hlfh  Reataeee  Tmne.  O.  1.  type  Y-S60SA.— 00  eg.. 
Voltage  11200-1S5.  Inductanee  H.Y.  Winding  135 
Heorlee.  Output:  Peak  Voltage  SS.8Ky.  CaL 

I318065G1.  New . $00.60 

Him  Vettaoe  Tmat.  Weatlngheuae  Pd:  116.  60  ey. 
See:  15.000  C.T..  60  MaT Oom  for  Hl-Pot  tM  m 
up  . $24.50 


ProvidM  4  Typoa  of  PmaontoHon: 

(1)  Ponoromic  (2)  Aural 
I  O)  Otcill^rophlc  (4)  OtcMIoacopk 

,  Deaigned  for  uae  with  receiving  equipment  AN/ARR- 
l7.  AN/ARR-5,  AN/APR-4.  SCR-587  or  any  receiver 
I  with  1.  F.  of  455ko.  6.SnM.  or  SObo. 


OYNAMOTOR  1 

KR5SS  ‘n^anamltter- 
port  eaaee  . . 


SUMMARY  OF  CHARACTERISTICS; 


AMPLIOYNE-^O. 
R.P.M.  Motor  Com 
put:  S7T.  DC.  Outi 
Amy  MO-r-B.  ^ 


PULSE  TRANSFORMERS 

PULSE.  WXCO  K8-MiS.  BuppRea  voltage  peaka 
of  3500  from  S07  tuba.  Taatad  M  tOOO  PukM/aee 
and  SOOOY  pMk.  Wdf.  l-Sslfl  ohaa.  Wdg.  l-Ss7S 
ntima  L  ofWdg.  1^.07S-.06SH  M  100  eva.$6.00 
PULSE,  wn't)  KS. 161310.  50  KC  to  4MC. 
IV  Dia.  X  IV  kim  ISO  to  SS50  obma. 
New . $1.68 


SENSITIVITY:  **A**  channel.  400  mierovolta  or  leee 
per  beam  deflertion.  ‘*B*‘  mannel.  400  miero¬ 
volta  or  leaa  per  hi*  beam  deflection.  “C*  channel. 

1  volt  or  leee  per  beam  deflection.  I 

RESOLUTION:  IS  kllocyclea  M  S  db  down  from 
peak,  sweep  CMitrol  M  maximum,  ualng  CW  algnai. 
PRESENTATION:  Panoramto  (**A’*  A  "B"  etian- 
nela) :  Oarlllographlc.  ''C**  channel. 

SWEEP  WIDTH:  Channel  A.  50  ko  (100  kc 
overall)  CYiannel  B.  £  500  ke  <1  Me  overall)  Chan¬ 
nel  C.  ^  1  Me  (S  Me  overall). 

CATHODE  RAY  SWEEP:  OacUlatory  or  nmi-oa- 

cUlatory  (Servo)  Vadable  Sawtooth  ^ -  •' 

to  40.(^  cyclee  per  iieroad. 

AUDIO  OUTPUT:  50  mlUlwatta  Into  600  or  8000 
ohm  load. 

VERTICAL  AMPLIFIER:  Rln<le  vtafe.  ±  Sdb  from 
30  cyclee  to  100  ke  or  higher  AmiMlAer  out  poeltloD 
permlta  direct  oonoectlon  to  one  vertical  plate  throuRii 
ooupllDf  capacitor 

HORIZONTAL  AMPLIFIER:  Single  stage.  ±  Sdb 
from  30  cydea  to  100  kc.  No  provlaloo  for  direct 
connection  to  deflection  platee. 

CATHODE  RAY  TUBE  VOLTAGE:  Cathode  to  ac¬ 
celerating  anode:  ISOOV  DC  for  115T  AC.  input. 
SENSITIVITY  OF  CATHODE  RAY  OSCILLO¬ 
SCOPE:  Maximum  through  Ampllfler.  Horlsontal: 
10  volta  p»-ak  to  peak  per  Inch.  Vertical:  1.6  vMtJ 


SAMSlNilSA  Input; 
i.  Output :  06Y  DC  M 


INVERTER— O  1.  Modd  6D-tlNlSA  Input:  f4Y. 
DC.  Output:  115Y.  400  flg.  486  Ya  New... $24.60 


RAYTHEON  VOLTAGE  REGULATOR 

AdJ.  Input  tapa  95-lSOY..  60  t  Ph.  (httput: 
U5Y.^  60  WtttJ.  H  Of  l«  R^  ^  86  Ika.  6H*  B 
X  8^*  L  X  4y  W.  Overload  proteeted.  Sturdily 


lerstor. 


PC  218  INVCRTCR-O.  1.  J8168178.  lap 
DC,  Output:  115,  400  eyolec  M  1.5  KYA. 


HIGH  VOLTAGE  CAFACITORS 

.26  MFD.,  20KV  . 821 

.26  MFD..  ISKV  22 

.5  MFD..  26KV..  ...  » 

I  MFD.,  ISKV . » 

I  MFD.,  7.6KV  .  i: 


D.C.  MOTOR— O  R.  Model  .1BA50U1A  Armature 
t7V  D.C.  at  8.3A.  Field  60  V  D.C  at  S  3A.  RPM 
4000  H.P.  6.5.  New . $22.50 


MOTOR  GENERATOR  M.O.  164. 
Motor:  440V.  SPH,  60  ey..  .004 
RPM.  Generator:  70V.  m,  146 
Bxcltvr:  115DC.  lA.  New . 


Holtcer  Cabot 
l/SHP.  1750 
Cy..  .140KVA 
. $67.50 


SOUND  FOWERED  FHONES 

Wertem  Eleetrie  Na  D17S811.  Type  O.  CetaMaa- 
tlon  headiet  and  chaet  mlcrnplirma  Braad  new  ta- 

eludlng  to  ft.  of  rubber  eovered  eahie . $17.66 

AetemiMe  Clee.  Ce.  Na  <]lJ4SAO.  Stellar  tn 
above  but  nunat  mlerephooe  tn  addttlea 

to  cheet  microphone.  Brand  new  with  86  fL  rubber 

covered  cable  .  . $16.00 

U.  S.  inetniineiit  Ca  Na  A'160.  Coiviele  with 

SO'  cable  and  plug.  Brand  new . |I3.S6 

W.  C.  type  TS-IOH  Handeel.  New . $16.66 


Wdilit:  40  lbs. 

Power  Reguirenientt:  115V.  AC.  60  cyclee.  1  phacA 


BC-348  RECEIVER  PARTS 

Dial  Meehanlxm  ammabUee.  lit.  tad.  Srd.  4th  I  F. 
traneformen.  C.W.  oee.  and  xtal  filter  traaA  with 
xtali.  All  R.  F.  eoilA  Front  paneU.  Shook  mounti. 
Large  quantity  mlio.  hardware  mb  amemblleA  etc. 
Write  your  reqtilremeatA 


With  Si  tubes  including  3*  nrope  tube,  for* operation 
on  US  V.  60  cycle  source.  PRICE . $245.00 


|aN/APA-10  80  Page  Tech  Manual. 


LINEAR  SAWTOOTH 

POTENTIOMETER 

W.E  KS-1S13S 

Has  oontlnuoui  reetitaoce  wind¬ 
ing  to  which  S4  volte  D.C.  1« 
fed  to  two  fixed  tape  180*  apart. 
Two  rotating  brouhee  180*  apart 
take  off  linear  uwtnoth  wave 
voltage  at  output. 

Brand  New  $S.S0 


MISCELLANEOUS  EQUIPMENT 


SWEEP  GENERATOR  CAPACITOR 

High  Speed  ball  bearlngA  Split  itator  diver  plated 
coaxial  type  5/10  aunfd.  Brand  new . $2.86 


T8'127/U  Lavoie  Freq.  Meter— 875  to  7S5  MC. 
T8-47APR  TMt  Set— 40  to  500  MC. 

SIS-A  DuMont  C  R.  Modulation  Monitor. 
BC1S03B  AFN-4  Tmt  SeL 
6855A  H.P.  Interpolation  Oeo. 

T8-SS/APN  TMt  Bet 
T8-487/V  Peak  to  Peak  VTVM. 

BC-SSIAB  Freq.  MeUr. 

LM-IS  Freq.  Meter. 


WISTCBN  ELECTRIC  CRYSTAL  UNITS 

Type  CR-IA/AR.  Avallahle  In  quantity— following 
frequenelee — fundameotalA 
S010-6S50—6370-647()— 4616-6816— 6676  0088 
6040— 7170— 7S66—TS80—7S86— 7486— 7686— 6786— 
KUoeyekA 

$1.25  Mch 


G.  E.  SERVO  AMPLIFIER 

Type  SCVICI  Aircraft  Amplldyne  control  amirtlfler. 
n.'i  volte — 400  cycleA  Dual  diannel.  fknployv  S- 
ORNTQT  and  4-6V6OT  tubeA  Supplied  leee  tubee 
New  . 822.50 


All  prices  indicated  are 
FOB  Bronxville,  New 
York.  Shipments  will  be 
made  via  Railway  Ex¬ 
press  unless  other  in¬ 
structions  issued. _ 


All  merckendhe  auamaleed. 
Immediate  delivery,  teb|^ 
to  prior  Mie. 

All  Priet  Subioet  to 
Cbanf#  WHhant  Natie* 
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SEARCHLIGHT  SECTION 


*R,eUcutcc  S^iccicd^ 


TIMING  MOTOR 
•  RPM  insv  60  eye 
E.  Ingrohom  Co. 


$|.95 


NEW  COAXIAL  CABLES 


GEAR  ASSORTMENT 

100  •mall  RMortod  9—n.  Mott  are  ttalnlMs  ttaal  or 
traaa.  draam! . Only  jgjO 

VERNIER  DIAL  or  DRUM  (From  BC-221) 

DIAL— 2V  dim.  0-IM  In  3eo*.  Black  wHh  tllvar  aiarb. 
Haa  thunMaek.  DRUM— 0-M  in  l>0‘.  Black  with  >11- 
«r  markt  . althar,  85c 

SOUND  POWER  HANDSET 

Brond  N«wl 

iDcluileK  6  ft.  cord.  No  battcrt<‘« 
or  external  power  aourre  vise*  I 
SI  7.60  ar 


RG-35  U  71 
KG-37,  U  55 
RO-39XJ  72 
RG-41/U  67., 

RO-54/U  58 


RO-15/U  76 

RO-21/U  53 

RQ-22A/TJ*05 
Ra-24/U  125 
RO>26AJ  48 
RO-26/U  48 

RO-27AT  48 
RO-20  U*  53  5 
RO-34/U  71 

Add  f«»i 

*No  nuDlmutn  order— others  S.'rO'  mlnlniuni. 


RO-58,U*  53  5 
2^  RG-50  U»  73 
56  RG-77  U*  48 
175  RO-78/U  48 

orders  lew  tharj  l.OOO  feet. 


COAXIAL  CABLE  CONNECTORS 


Sound  Powarod 
Chaat  Sot  RCA— 
With  24  Ft.  Cord 

$17.60  per  poir 


Vprioe— Gonerol  Radio  CIA  AA 

100W  removed  from  equipment  ^  lUovU 

400  CYCLE  INVERTERS 

Leeland  Eleetrie  Co. 

#10800  U;  20  28  V.D  C..  91  A.  8000  R.PM.  Out:  IISV. 
400  Cye.  I  pheae,  1500  V.A.  90  PF  . $12.95 

SAG  FUSES 

AMP  Per  166  AMP  Per  166  I  AMP  Per  166 

H .  •4.66  1  1 .  3.66  6 .  $3.66 

H .  4.66  1  IH .  3.66  10 .  3.66 

H .  $4.66  .  5  .  3.66  >  15 .  3.66 

_  20 .  3.66 

DELAY  NETWORK— ALL  1400Q 

T  US— Approx.  1.2  micro  sec.  delay . 1  oee 

T  114 — Approx.  2.2  micro  aec.  delay . ^ 

T  115  Similar  to  T  114  with  tap  brought  out....  I 


.36  I  83>228P 
1.36  f  UO-12  U 
.66  i  UG13<V 
.86  U019B  U 

.45  UQ21  U 
.15  U022  U 

.15  UQ24  r 
2.66  UG25  r 
.25'  UG27,  U 
UG27A  U 
UG29  U 
UG30U 
U057  U 


1.45 

1.36 

2.16 

1.16 


83-IJ  83-IR  HOOD 


UG176  U 
ra20l  U 

UO206  V 
rG28l/U 

r<j2uo  u 

UG499  U 


BEARINGS 


Mfe.  No. 
MRCSiiS-l 
MRC7624-1 
TlMken  37425 
Mm::-7621-266 
PiKur  B545 
MUc  164  M2 
hAC  164  Ml 


Pafair  B  541 
Hoover  7263 
Nome  263  S 


Pefolr  S  3K 
MRC  36  R1 
ND  CW  6668 
MRC  38  R3 
Pafelr  33K5 


DIFFERENTIAL 

115  V.,  60  Cye.  ,5  „  F  «  W 
#C7t249 
3H'  dia.  X  SH*  long 

Used  between  two  #CT8248  s  a.s  dampener  Can 
be  converted  to  3600  lil*M  Motor  in  lu  minuteH. 
L'nnverRtOD  theet  supplied.  (Converted)...  .  $4.50 
Mounting  Brackati  —  (Itakelite  for  selsvns.  and 
dlfl'erenrinl’t  shown  above . 3^  pair 


4  5^6 
4  1/8 
2  1/16 
1  17  64 
I  13/64 
1  1/8 
1  18 
1  1/16 
5/8 
5 '8 


5  9  32 
2  5/8 
2  7  16 
2  7/16 


1  5  32 
7' 8 
I  1/33 


9/I6 
29 '32 
23 '64 
1/4* 
25/64 
25  64 
5  8 
3  8 
9  32 
7/16 
7  16 
9  16 
1  3/8 
11/32 


2J1G1  SELSYNS  $2.95 

BRAND  NEW  400  CYCLE 

Can  be  used  on  60  cycle 


POSTAGE  STAMP  MICAS 


1.25  MMP  MMF  MMF  MMF 
.55  8.2  40  90  240 

.46  10  43  100  250 

.66  15  47  110  270 

1.66  20  51  120  300 


MFD 

.0011 

.(NI12 

.(K)13 

00136 

.0015 

.001625 

«)02 

(8)26 


()062 

0065 

0068 


NEEDLE  BEARINGS 

TORRINGTON  BI08  1/2*  wide  5/8*  13/16*  304 

Brond  New  METERS— Guaranteed 

0-1  Amp  R.F.  2H*  $3,291  0-80  Amp  D  C-  2^'.$2.2S 
_ I  0-7..5V.  A.  C.  3H*  3.4R 

SELENIUM  RECTIFIERS 

Full  Ware  200  MA  U5V .  $1.79 

Half  Wave  100  &1A  IISV . 91 

SPAGHEfVi  SLEEVlfcfc— assortment— 99  feet . llTo 

TYPE  "J"  POTENTIOMETERS 


SILVER  MICAS 

MMF  MMP  MMP  MMP  MMF 


560 

570 

680 


00  3/8  2600 

000  7/9  3000  3.  8  '  25K 

000  14000  3/8  I  25K 

500  8D  15000  8D*  I  30K 

*  Split  locklnc  buahing 


8D*  I  80K  8D 
1/4*  lOOK  3  8 
16K  8D*  200K  8D* 


001  MFD  to  .0024  MFD. 
.1)026  MFD  to  .0082  MFD. 


6D*  1  Mac 

_ $1.25  each 


JONES  BARRIER  STRIPS 

Type  Pflc4  I  Typ*  Price  ;  Type 

3-140Y  $9.13  4-141W  $9.36  !  9>141Y 

8*140HW  .16  5-141  .24  10>141 

6-140  .25  ’  5-I41HW  .37  17-141Y 

10-140HW  .53  ‘  7-141  .34  ;  3-142 

2- 141  .13  7-141HW  .46  8-142 

3- 141SW  .24  8-14tHW  .58  '  2-150 

3-141W  24  9-141 _ .44  «  3-150 


Pri.,  II$V..  60  Cyc. 


$6.50 


PULSE  TRANSFORMERS 

TJTAH— 9262  9278  9340 

WESTERN  ELECTKIC— D166m  D161310 

K8S696.  KS9365.  KS9565.  KS9800.  KS9862.  KS13161 
GENER.\L  ELECTRIC— K2731  - - 


JEFFERSON  ELECTRIC— C-12A-1318 
^  CR08LEY— W-226262-4 


TIME  DELAY  RELAY 

Uavtheun  ('i*X  24166  K8  10193-00  Sec. 
•  ir,  V  .  60  cycle  •  A<lj  50-70  Seconda  • 
2Hj  «.ec«>nd  recyi’hng  tiiiie— spring  return  • 
$IuTo  switch  contact.  lo.A  •  Holds  ON  aa 
Ion#  as  power  is  applied  •  Fully  cased  • 
ONLY  . $6.S0 


AN  CONNECTORS 

IMMEDIATI  SERVICE 
PHONE!  WIRE!  WRITE!  YOUR  NEEDS 


RELIANCE 


PRECISION  RESISTORS 

1/4  WATT— 30< 

1.48  12.32  16.37  125 


11.25  13.89 

11.74  14.98 


62.54 

79.81 

105.8 

123.8 


220.4 

301.8 

866.6 


1/2  WATT^SOc 


$456 


.2  13.52  123.8 

.250  15  125 

.334  18.75  147.5 


.76  34.75  180 
1  40  210 
l.Ol  44.73  220 


250 

260 

270 


900 

970 

1.060 


1.200 
1 .264 
1.375 


2.500 
2.850 
3. .330 


296  3  3.400 


5.26  66.6 


723.1 

785 

800 


4.101 

4.285 

4.300 

4.451 

4.750 

5.000 


5.714 

1  WATT— 35c 

38  312 


1.500 


300 


.800 
1.900 
2.000 
2. 200 
2,215 
2,250 
2,413 
2.500 
3.055 


5.900 

6.000 

6.500 
7.000 
7.300 

7.500 
8.006 
8. .500 
8.800 
8,909 
9.000 

10.000 

12.000 

13.333 

14.825 


15.755 

15,810 

16.000 

16.700 

17,000 


22.500 

23.300 

25.000 

26,667 

30,000 


4,572 

5,000 

5.221 

5.400 

6,000 

7,000 

7.500 

7.800 

8.000 


10.000 

12.000 

12,420 

12.500 

15,000 

18,000 

20,000 


32.700 

32.888 

sa.oou 

83.300 

35.888 
36,000 
37.000 
39,000 
40.000 

41.700 
43,766 
45.000 
47.000 
50.000 
56,000 
59,000 
59,905 
68.000 
70.000 
75.000 
79,012 
80,000 
90,600 


25.000 

30,000 

34.000 

35.000 

37.000 

40,000 

45,000 


68.000 
70 .000 
75.000 
80.000 
84.000 


100.000 

105.000 

120.000 

125.000 

132.000 

145.000 

149.500 

150.000 


1  WATT 

175.000  296.000  390.000 

-  300.000  ‘  ' 

310.000 
320.00:) 


195.000 

200.000 


249.000 


413.000 
423,400 
450.000 
500.000 
520,000 
522,000 
1%— 65e; 


HM  1  WATT 

2  WATT— dOc 

5.000  6.000  10.000 


550.000 
560.000 
690.000 
600.000 
645,000 
650,000 
700.000 
750.000 
876.457 
5%— 45c 

23.000 


0^ 


V  UNIVERSAL  JOINT 

3  16"  kol.  .  3/e  •  O  D, 

ySh.  ''  I  1/8"  lonn 

Steel  or  Aluminum 

50C 


.0011  MFD  to  .001625  MFD . 7e 

.002  MFD  to  .009  MFD . IJe 

.01  MFD . 2U 


MMF  MFD 

876  .00282 

900  . 002826 

MPD  .003 

.001  .0033 

.0011  .0039 

.001625  .005 

.0022  .0051 

.0023  .0056 

.0024  .006 


Price  Schedule 
10  MMF  to  .001  MFD . \%t 


27.000 

20.000 

16.000 


10.000 

8.000 

8.000 

7.500 

7.500 
7.000 
7.000 
6.000 
6,000 
6.000 
6.000 
5.0(NI 
5.000 
4,(NI0 
4.000 
4  .(WM) 
4. (MM) 
4.000 
3.000 
3.000 

2.500 
2.000 
2.000 
2.000 
2.(MN) 
2. (MM) 


OIL  FILLED 
Price  I  MPD 
$34.95  ,  25 

28.95  .1-1 

18.95  .02 
2.95  2 


l\:U  rr><*fal  IliiHle 


PHILA.  PA 


MERCHANDIZING  CO. 


Arch  St.  Cor.  Croskey  Philo.  3,  Po.  Telephone  RIttenhouse  6-4927 
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SEARCHLIGHT  SECTION 


METERS 

3  MA  DC  2Vi*  R— Mack  Mklk. 
SM  MkfMMM*  rMN^Sun.. 

1  MR.  DC  Fm  tm  •••!•  (rM.  fr«« 
SM  ma.  DC  2V]^.— D«i«ral  Cketrla.. 

2  a«i.  RF  M  8a.— SlfliptMi . 

5  am*.  AC  4(C  R.— JBT . 

18  amp.  RF  3Vi*  R.— SiMPMn . 

50  amp.  AC  3*4^  R.— Gtearal  Claetrla. . 

3  amp.  RF  3'/t'  R.— Waatan . 


TEST  EQUIPMENT 

•  l-ZJZA  Mul  GMMratar . *  t7«.M 

•  l•72K  MaaiJ  GMiMAtar . M.SA 

•  VIkrMwt  M.G.  211  MNkW . *  MS.M 

•  TN-IB/APR-I  TualM  Ualt . IM.M 

•  C-0  QalMM.  Fllttr  lV»«  IF.lt  lll/22t  V  AC/DC 

2t  Amm  . •  tf.M 

•  TS-I27/U  FrM.  Mktir  w/WITM . Stt.M 

•  T8-I43/CPN  OulM.M*M  . •  itt  00 

•  D»m(  I75A  OmIIImmp. . *  IZtS.OO 

•  LM.2t  Fr.tUMcy  M.t«r . *  $40.30 

•  G«a.  Radi*  7S7.pl  Powar  Siiaaiy . *  ^7.00 

a  1.130  A  SMaal  Ganaratar . •  $70.00 

•  T8.t/AP  FVaa^aaaey  Malar  . •  $42.00 

a  L  4  N  KS.747D  Nall  Valt  Taat  tat . *  $00.00 

a  AJO.  Barkar  Lakl.  VM.25  VTVM . •  $0400 

:  IS:!rXfS."$  “cStt* 

•  Frapaaney  Matar  160.220  Me  $32.05 

•  CWI.OOAAG  Raapa  CaliPratar  far  A8B.  ASC. 

A8V  anO  A8VC  RaOart . $3P.PS 

•  CRV.I4AA8  Phaatam  Aataana  far  Tran*mlttar» 

•p  ta  400  MC . .  $11.75 

3  CM.  PIdiaa  Ham  Antaana .  $P.P6 

Gan.  Radia  nOA  Wava  Analyxar . $6M.OO 

All  Itama  Nam  Exeapt  Whara  Noted  •  (Cic  Uard 
Canditlaa) 


COAXIAL  CONNECTORS 


U-23AP  OLIO 
0$>32R  a0| 

83-22Sr  l.ll 
80-1*0  .18 
03.188  .18 


88-tll 

88.1RTY 

83-lSP 

OO-ISPN 

88-lT 


MAGNETRONS 

*  2J*1 

7  8J33 

8  SJiO 

*  700B 

0  700C 

1  700D 

8  70*AY 

t  704BY 


2J21A 

3J2i 

1J2* 

3J37 

3J81 

2JM 


70*c:y 

70*rY 

70*cr 

7t4AY 

718AY 

720B/C/DY 

728A 

7$0A 


FULL  LINE  Of  JAN  APPROVED  COAXIAL 
CONNECTORS  IN  STOCK 
UHF  N  BN  BNC 

00-7  0O-2S  00-37  UO-ICG  UO-ITO  U0.284 

00-12  00-34  00-67  00.103  00.170  00-366 

00-18  00-27  00-68  00-104  00-186  00-360 

00-19  0O-37A  00-83  00-106  MX-196  00-264 

00-31  00-39  00-86  00-108  00-197  00-374 

UO-31B  00-30  00-86  00-109  00-301  00-376 

00-22  00-34  00-87  00-187  00-306  00-390 

0Q-32B  00-88  00-171  00-336  00-291 

00-306 


KLYSTRONS 

707A 
797B 
733A 
733A  B 


2X33 

2K25 

2K2i 

2K30 


3K33 

3K84 

3K66 

417A 


MISCELLANEOUS  EQUIPMENT 

Amparax  IBP6  Gamma  Caantar  .  .  .  I 

PawarMat  1226— M5/230V  input— •.279V  aat 

9  9  ■•P .  i 

G.C.  2CV2AI  Sarva  AmplHlar . 

Sparry  A-S  Hjrdraalia  8^o«  . 

CIMAC  35  T6  lanltatlan  Gaapa .  , 

ATR  Invartara  OVDC  ta  110  VAC  00  ey  75W  I 

ID.8/APN-4  Indieatar .  J 

R.7/AP8.2  RacalMr .  i 

R.78/AP8.I5  Raeaivar  4 

8CR.522  Tranacalvar  .  .3 

RJ-7/APN.I  Tranaeaivar— laM  tuOaa  . .  . 

FL-O  1020  evcla  Oltar . 

RM-20  ramota  eantral  anit . 

RM-14  ramota  eantral  anit  . 

RTA-IB  12/24  V  dynamator  4 

BC.I200.CM2  Raeaivar  . 

CV-230/MPG.I  Radar  Canaal#  . $; 

Tyad  JP-I  portaMa  eurrant  tranifarmar 

Camplaca  . ( 

AN/APiLl3  lau  tabea  \ 

T.P/APB.2  laaa  tuOaa 

8C.049A  eamplata  .  I 

RCA  AVR.IS  Baacan  Raevr. .  .  .  I 

TBY  Trent. Raavr . 

Pionw  aOO.IB  Invartara— 28V DC  ta  I28Y 

SOOey  7  ajpp  AC  (utad)  .  2 

G  E^l««m1ar— 28VDC  ta  120  VAC  000  ay 

790VA  I  /ft .  ; 

Navy  80.3  Radar  eamplata . . $I2( 

Navy  DP.I4  Diraetloa  Finder  eamplata.  ^ 


M-368  M0377 

M-369  MC-320 

M-369A  PL.368 

M-360  PL-269 


PU369A 

PL-374 

PL-284 

PL-393 


PI4-326 

80-239 

80.364 

TM-201 


OIL-FILLED  HIGH  VOLTAGE 
ISOLATION  TRANSFORMERS 

Pri.  460V  60  ey.  Sac.  1 15V  200VA  Intulatad  for  50KV 

DC— G.  E.  Farm  EIR— 36*H  x  iro . $125.00 

Pri.  1 15V  60  ey.  Sac.  1 15V  250VA  Intulatad  far  35KV 
DC— 6.  E.  Farm  EIR— TTH  x  12' ,’0  . .  $125  DO 


93-C 

93-M 


49130 

49121A 


£>.163960  ES-686690-6 

0-166133  £8-689173-1 


VOLTAGE  DIVIDER 

G  E.  Cat.  8248886G.I  and  M0I934G.I  I7.248.40( 
ehmt  36KV  70:1  ratio  wire  mound  ihialdad  tdl- 
6llad  40*8  X  iro . t77.5( 


2it  LOW  INERTIA  SERVO  MOTORS 

KOLLSMAN  Type  836-0240— 8S/68V  100  ey  8  wattt 

2850  RPM— nam  ..  . $12.95 

DIEHL.  Type  FPE.25.il  75V  60cy  4  mattt— 
new  . $34.50 


PULSE  TRANSFORMERS 

UTAH  S|U  UTAH  : 

Q.E.  686828  AN/APN.4  Black  ( 

G.E.  68G.827  PhMco  352.7I4P 

G.E.  K.2480A  PtiIlM  362.7158 

AN/APN.P  (901758.501)  Philco  352.7071 

AN/APN.P  (901756.502)  Pkilea  362.7(78 

AN/APN.8  (352.7250)  Raythaan  UX.7358 

AN'APN.P  (352.7251)  rTe.  D.I8I3I0 

Waetlnphouta  132-AW  W.E.  D.I83247 

Waatlnphouta  232.AW2  W.E.  D. 183325 

WaatinpHauta  232.BW2  W.E.  0.184081 


SOUND  POWERED  TELEPHONES 

U.  S.  NAVY  TYPE  M  HEAD  AND  CHEST  SETS 
U.8.1.  A. 260  W.E.  D.I730I3 
A.E.  GL832BAO 
ANY  TYPE— $14.88  EACH 
TS.IO  Type  Handtatt . 88.92  aa. 


HIGH  VOLTAGE  TRANSFORMERS 

G.E.— Pri.  nSV  60  ey 

Saa.  6250V  80  MA— I2.S  KV  Int . $18.50 

G.E.— Pri  II5V  60  ey.  See.  6250//3850/2000V  SO  MA 

12.5  KV  Int .  $18.58 

Raytheon- PH.  1 15V  60  rv.  Sac.  8500/6450V  CT  43 
MA  Hermetically  taalad  . $^.50 


AN/APA.23  RECORDER 

Smaapt  any  raeaivar  thraaph  Itt  tuninp  ranpa  and 
aarmanantly  raeardt  frapuancy  and  time  af  raealvod 
Hanalt  aa  papar  chart.  Pawar  Input- (motor)  27V 
DC  I.5A.  and  (racardar)  00/1 ISV  AC  60-2800  cy 
I35W. 

OHfInally  datlanad  ta  record  pulta  or  tlna-wave 
madulatod  tipnolt  raealvad  by  AN. APR. I.  AN' 
APR.2.  AN.APR.4,  AN/APR-S,  BC.348.  S-27. 
$X.28.  BRAND  NEW . . $147  50 


CRYSTAL  DIODES 

If  I  1N33  $1.49  I  l^ 

*9  1N73A  3.3S  l^ 

79  1N23B  9.39  IN 

09  I  1N27  1.79  IN 


SPRAGUE  PULSE  NETWORKS 

7.9  E3.|.200.67Pa  7.5  KV.  '*£*'  Circuit  I  MIeraaae. 
200  PPS,  87  ehmi  Imped.  3  loetlant .  $4.30 

7.5  E3.3.200.87P.  7.5  KV.  "E"  drault  3  mleraMC. 

200  PPSa  87  ahmt  taped.  3  tacHaat . $6.75 

7.5  E4.I6.I0.87P.  7.5  KV.  "r*  CIreuH  4  aaetlMi. 

18  mieraaaa.  60  PPS,  67  ahmt  Imp^ . $0.29 

15  E.4.9I.400.50P.  I9KV  *'E’*  circuit  .91  mieruaae. 

400  PPS.  50  ahmt  Imped.  4  laetiaat . $12.00 

1 5. A. 1. 400. SOP.  I5KV.  **A**  Circuit.  I  mleracac. 

400  Pl^  50  ehmt  Imped . $37.^ 

15  E7.2.2M.50P.  I5KV  ‘*E**  Circuit.  2  mieruaaa. 
200  PPS,  90  ahmt  Imped..  7  taetluaa . $42.00 


130  VAC  Vs  WAVE  STACKS 
79MA  I.FSI  190MA  81.30  1  390MA  81.79 
lOOMA  1.10  I  300MA  1.97  1  400MA  3.*0 


ANTENNAS 

AT.38A/APT  (70  ta  400MC) . 

AT-4»^APR.4  (  300  ta  3300MC) . 

02*2  Loop  anttnna  with  podattal . 

AN.74B  (125  to  I50MC) . 

AN.69A  (P/0  SCR.52I) . 

AN.66A  (P/D  SCR.52I) . 

AIA — 3CM  conical  scan . 

A8B  Yapi— 5  doment  450  to  S80MC . 

ASB  Yaci— OouMo  ttacfccd  6  dement 
ASA  Yapi— Double  ttaekod  370  to  430MC 


GENERATORS 

•  Eclipto.Ptonoprtypa7l6.3A(NavyModdNEA.3A) 
Output— AC  I  ISV  I0.4A  iOOto  I400cy.  I  •:  DC  30 

Vdtt  60  Ampt.  Brand  Nam . $38.50 

a  Ecllpaa.Plonaar  type  1236. 1  A.  Output— 30  Voltv 
DC  16  Amps.  Brand  Nam— Orlpiaal  Packinp.  $15.50 


THYRATRONS  A  IGNITRONS 

OA4G  FG-4t  PG-371  I  732 

CIA  PG-97  J93A  873 

1C3I  .  PG-47  394A  884 

3A4G  FG-BIA  GL.419  889 

3B4  91  KU-410  I  1*4 

3D21  FG-99  KU.*33  194 

3C81  FG-199  Kl’-*38  399 

4039  FG-I**  K0-*34  3*9 

<:9B  ‘  FG.173  WL.*93  999 

C*J  FG-178  WL-973  999 

FG-17  >  RX333A  WL-*77  999 

FG-33  FG.339A  WL-481  991 


SYNCHROS 

site  I.  3.  9.  6.  7  and  8  paaaratart,  matort.  eantral 
trantfarmart.  diflarantlal  panaratart.  and  diffaraatlal 
maters  in  ttaefc. 

IF  *DG  X  C-78348 

SB  *G  3J1FI  C-78349 

9CT  7DG  3J1G1  C-78419 

9D  7G  3ilHt  0-78411 

9DG  A  0-449*8.*  C-78419 

9F  B  C-9*781  C-79331 

SG  M  C-*940S-3  C-78294 

9N  N  C.*940*-l  C-78478 

SEND  FOR  COMPLETE  LISTING 


WESTINGHOUSE 

HYPERSIL 

TRANSFORMER 


EACH 


Terms  20%  cash  with  order,  balance  C.  O.  D. 
unless  rated  All  prices  F  O  B  our  worehoast, 
Phila.,  Ptnna  ,  subnet  to  change  without  notice 
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SEARCHLIGHT  SECTION 


A  LEAVING  SUPPLIER  Of  ELECTRONIC  S  AIRCRAFT  EQUIPMENT  [ 


A  C  MOTORS 

5071910  DELCO,  115  M  Cr-,  7000  RPM. 

PRICE  $0.50  EA.] 
TELECHRON  5YNCHR0N0US  MOTOR,  Typcl 
Rl,  1 10  V.,  00  Cy.,  4  W..  2  RPM.  i 

PRICE  $5.00  EA.1 
TELECHRON  5YNCHROHOUS  MOTOR,  Typal 
■C,  1 10  V,  40  Cy.,  0  W.,  00  RPM.  * 

PRICE  $4.00  EA.; 
EA5TERN  AIR  DCVICE5,  Typ*  J13,  Eynche-; 
Mils,  115  V..  400  Cy.,  3  #,  0000  RPM. 

PRICE  $15.00  EA.) 

HAYDON  TIMING  MOTORS 

no  V.,  60  CY. 

TYPE  1000,  2.2  W.,  4/5  RPM.  PRICE  $1.00  EA.< 
TYPE  1000,  2.2  W..  1/240  RPM. 

PRICE  $1.00  EA. 
TYPE  1000,  2.1  W..  1  RPM.  PRICE  $1.00  EA.< 
TYPE  1000,  2J  W.,  1-1/5  RPM. 

PRICE  $1.00  EA. 
TYPE  1000,  1.1  W.,  1  RPM.  With  shift  wiltf 
•vteiMtte  Moaflno  and  disMgasIng  shaft.; 

PRICE  M-75  EA. 

TYPE  1000,  2.2  W.,  1/00  RPM. 

PRICE  $1.00  EA.; 

SERVO  MOTORS 

CK1,  PIONEER,  2  d,  400  Cy.  PRICE  $10.00  EA. 
0(2,  PIONEER,  2  0.  400  Cy.  PRICE  $14.00  EA.^ 
CK2,  PIONEER,  2  0.  400  Cy.,  with  40:1  rsduc- 
Hoa  Mor.  PRICE  $15.50  EA.f 

10047-i4L,  PIONEER,  2  #,  400  Cy.,  with  40:M. 

udacHsa  foor.  PRICE  $10.00  EA.4 

MINNEAPOII5  HONEYWELL  Tyga  R,  Port  Na.^ 
OIOIAY,  11$  V.,  400  Cy.,  2  «,  balH-bi  re-j 
doctioa  oaor,  SO  Ihs.  in  terqu*. 

PRICE  $10.00  EA.1 
MINNEAPOLIS  HONEYWELL  AmpIlfMr  Typaj 
0401,  115  V.,  400  Cy.,  Used  with  abeval 
OMtot.  PRICE  $10.00  EA,  WITH  TURES] 

REMOTE  INDICATING 
COMPASSES 
26  V.,  400  CY. 

ANS710-2  Indkotar 
Msittnr. 

PRICE  $40.00  PER  SET< 
KOLUMAN  TYPE  OROK-01  Indicator  and  079- 
01  Troasailttor.  PRICE  $15.00  PER  5ET< 

D  C  MOTORS 

DELCO  TYPE  5009025  Constant  Spood,  27  V. 

D.C.,  120  RPM.  PRICE  $15.00  EA. 

JOHN  05TER  TYPE  C-2RP-1,  27  V.,  0.7  Amp.,' 
7J>00  RPhL  1/100  H.  P.  PRICE  $5.00  EA.< 
JAEOER  WATCH  CO.  TYPE  44K-2  Contactor' 
Motor,  1  to  4.5  V.  Mokos  om  contact  por< 
socond.  PRICE  $2.50  EA.< 

OENERAL  ELECTRIC  TYPE  $RA10AJS2C,  27  V. 
OAS  Aaw-<  10  !•  torqM,  145  RPM. 

PRICE  M.50  EA. 
GENERAL  ELECTRIC  TYPE  SRA10AJ17,  27  V. 
OJ  oow*.,  0  ox.  la.  torgao,  250  RPM. 

PRICE  $0.50  EA. 
GENERAL  ELECTRIC  TYPE  5SA10AJ1ID,  27  V. 
0.7  Amps.,  110  RPM,  1  ox.  ft.  torqao. 

PRICE  $0.50  EA.' 
RARRER-eOUAAN  CONTROL  MOTOR,  Typo' 
AYLC  5091,  27  V.,  0.7  Amps.,  1  RPM.  Con¬ 
tains  2  a4.  Hmit  switchos.  500  in.  lbs. 
tornoo.  PRICE  $0.50  EA. 

WHIIl  RODGERS  EUCTRIC  CO.,  Typo  0905' 
No.  1,  12  V.,  1.1  Amps.,  1V|  RPM,  tornoo' 


75  In.  lbs. 


$10.50  EA.' 


RECTIFIER  POWER  SUPPLY 

GENERAL  ELECTRIC  TYPE  0RC140.  Input  230* 
V.,  00  Cy.,  1  0,  ndiostoblo  Input  tops.  Out-* 
put  110  Amps.,  at  20  V.  D.C.  Continuous* 
duty.  51x0  40*'  high,  20"  srido  and  17.S“* 
doop.  PRICE  $225.00  EA. 


INVERTERS 

WINCHARGER  CORP.  PU-10/AP,  MG750. 
Input  24  V.  D.C.,  00  Amps.  Output  115 
V.,  400  Cy.,  1  d,  0.5  Amps. 

PRICE  $75.00  EA. 

HOLTZER  CABOT  TYPE  149  H,  Input  24  V. 
D.C.  at  44  Amps.,  Output  20  V,  at  250  VJL., 
400  Cy.,  and  115  V.,  400  Cy.,  at  500  V>., 
1  d-  PRICE  $55.00  EA. 

HOLTZER  CABOT  TYPE  149F,  Input  24  V.  D.C. 
at  10  Amps.,  Output  20  V.  at  250  V.A.,  400 
Cy.,  and  115  V.,  400  Cy.,  at  500  VJL,  1  d- 
PRICE  $55.00  EA. 

PIONEER  TYPE  12117.  Input  12  V.  D.C,  Out¬ 
put  20  V.,  400  Cy.  at  0  V.A. 

PRICE  $10.00  EA. 

PIONEER  TYPE  12117.  Input  24  V.  D.C.,  Out¬ 
put  20  V.,  400  Cy.  at  0  V.A. 

PRICE  $10.00  EA. 

PIONEER  TYPE  12110-2-A.  Input  24  V.  D.C. 
at  5  Amps.  Ou^ut  IIS  V.,  400  Cy.,  1  d 
at  45  warn.  PRICE  $100.00  EA. 

GENERAL  ELECTRIC  TYPE  5D21NJ3A.  Input 
24  V.  D.C.  at  15  Amps.  Output  115  V.,  400 
Cy.,  405  VJL,  I  d-  PRICE  $25.00  EA. 

LELANO  PE  21B.  Input  24  V.  D.C.  at  90  Amps. 
Output  115  V.,  400  Cy.,  1  d  at  1.5  K.VJL. 

PRICE  $47.50  EA. 


PIONEER  AUTOSYNS 

TYPE  AYI,  20  V.,  400  Cy.  PRICE  $0.50  EA. 
TYPE  AYS,  20  V.,  400  Cy.  PRICE  $S.50  EA. 
TYPE  AY14G,  20  V.,  400  Cy.  PRICE  $15.00  EA. 
TYPE  AYI4D,  20  V.,  400  Cy.  PRICE  $15.00  EA 
TYPE  AYS4D,  20  V.,  400  Cy.  PRICE  $10.00  EA. 
TYPE  AYI  SID  Procision  Autosyn. 

Prka  $15.00  EA. 


PIONEER  AUTOSYN  POSITION 
;  INDICATORS  &  TRANSMITTERS 

’type  5907-17.  Dial  groduatod  0  tu  100’,  20 
V.,  400  Cy.  PRICE  $25.00  EA. 

>  TYPE  0007-19.  Dual  Dial  groduatod  0  to  100’,; 
20  V.,  400  Cy.  PRICE  $40.00  EA. 

'TYPE  45S0-2-A  Trnnsmittor,  20  V.,  400  Cy.,' 
2:1  goor  ratio.  PRICE  $20.00  EA. 

VOLTAGE  REGULATORS 

.LELAND  ELECTRIC  CO.  TYPE  B,  Carbon  Piloi 
typo.  Innut  21  to  10  V.  D.C.  Rogulatod, 
output  1B.2S  at  5  amps.  PRICE  $0.50  EA. 

'  WESTERN  ELECTRIC  TRAN5TAT  VOLTAGE 
REGULATOR  Spoc.  No.  V.122B5S. 

K.V.A.  0.5.  Input  115  V.,  400  Cy.  Output' 
^justablo  from  92  to  IIS  V. 

PRICE  $10.50  EA. 

RATE  OR  TACHOMETER 
GENERATORS 

EASTERN  AIR  DEVICES  JlOA,  .02  V.  D.C.  por 
RPM.  Max.  spood  5000  RPM. 

PRICE  $12.50  EA. 

ELECTRIC  INDICATOR  CO.  TYPE  BOB  Rotation 
Indicator,  110  V.,  40  Cy.,  1  d- 

PRICE  $14.00  EA. 
ELECTRIC  INDICATOR  CO.  TYPE  PM-1-M.; 
Sumo  os  Typo  B15,  2  V.  D.C.  por  100  RPM 
Max.  spW  5000  RPM.  PRICE  $14.00  EA 

GENERAL  ELECTRIC  TACHOMETER  GENERA 
TOR  TYPE  AN5511-1.  Varioblo  froguoncy, 
3  d  output.  PRICE  $20.00  EA. 

’GENERAL  ELECTRIC  TACHOMETER  GENERA 
TOR  TYPE  AN5S31-2.  Voriablo  froguoncy,' 
1  d  output.  PRICE  $25.00  EA 

”  "  '  all  PRICES 

F.  O.  B. 

GREAT  NECK 


SYNCHROS 

IF  SPECIAL  REPEATER,  115  V.,  400  Cy. 

PRICE  $15.00  EA. 

2J1F1  GENERATOR,  115  V.,  400  Cy. 

PRICE  $5.50  EA. 

2J1G1  CONTROL  TRANSFORMER,  57.5/57.5 
V.,  400  Cy.  PRICE  $1.50  EA. 

2J1F1  GENERATOR,  115  V.,  400  Cy. 

PRICE  $4.00  EA. 

5SDG  DIFFERENTIAL  GENERATOR,  90/90  V. 
400  Cy.  PRICE  $20.00  EA: 

SG  GENERATOR,  115  V.,  M  C 


ptiCE  ! 


W.  E.  K5-S950-L2  Six*  SG,  115  V.,  400  Cy. 

PRICE  $10.00  EA. 


D  C  ALNICO  FIELD  MOTORS 

DIEHL  TYPE  5.5.  FD4-21,  27  V.,  10,000  RPM. 

PRICE  $4.50  EA. 
DELCO  TYPE  5049444,  27  V.,  10,000  RPM. 

PRICE  $15.00  EA. 

DELCO  TYPE  5049370,  27  V.,  lOJMO  RPM. 

PRICE  $15.00  EA. 

DELCO  TYPE  5072400,  27  V.,  10,000  RPM. 

PRICE  $10.00  EA. 


BLOWER  ASSEMBLIES 

JOHN  OSTER  TYPE  MX21$/APG,  2B  V.  D.C., 
7,000  RPM,  1/100  H.P.  PRICE  $BJ0  EA. 

WESTINGHOUSE  TYPE  FL,  115  V.,  400  Cy., 
4,700  RPM,  Airflow  17  C.F.M. 

PRICE  $7  JO  EA. 

DELCO  TYPE  5040571  Motor  and  Blowor  As- 
sombly,  P.M.  Motor,  27  V.,  10,000  RPM. 

PRICE  $15.00  EA. 

GENERAL  ELECTRIC 
D  C  SELSYNS 

BTJ9-PAB,  TRANSMITTER,  24  V. 

PRICE  $4.00  EA 

BDJIl-PCY,  INDICATOR,  24  V.  DM  marfcod 
-10’  to  -1-45’.  PRICE  $4.00  EA. 

S0J11-PCY,  INDICATOR,  24  V.  DM  mnrhod 
0  ta  140’.  PRICE  $7.50  EA. 


MISCELLANEOUS 


HAS.K,  rnrr  mo. 
PRICE  $20.00  EA 

SPERRY  A5  CONTROL  UNIT,  Part  No.  444014. 

PRICE  $7.50  EA. 

SPERRY  AS  AZIMUTH  FOLLOW-UP  AMPLI 
FIER,  Part  No.  454010,  with  tubas. 

PRICE  $5.50  EA. 

SPERRY  AS  DIRECTIONAL  GYRO,  Port  No 
454029,  IIS  V.,  400  Cy.,  1  d- 

PRICE  $25.00  EA. 

PIONEER  TYPE  12000-1  GYRO  SERVO  UNIT, 
115  V.,  400  Cy^  3  d-  PRICE  $20.00  EA 

ALLEN  CALCULATOR  TYPE  Cl  TURN  A  BANK 
INDICATOR,  Part  No.  21500  20  V.  D.C. 

PRICE  $15.00  EA. 


PIONEER  GYRO  FLUX  GATE  AMPLIFIER  Typo 
12074-1-A,  115  V.,  400  Cy. 

raiCE  $40.00  EA. 


363  GREAT  NECK  ROAD,  GREAT  NECK.  N.  Y. 
Telephone  GReat  Neck  4-1147 


Write  for  Catalog  NE100  «  *  u.— -2140 


Wostom  Union  nddioa: 
WUX  Groat  Nock,  N.  Y. 
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W  EW  YORK’S  ^  RADIO  TUBE  EXCHANGE 


TYPE 

PRICE  TYPE 

PRICE  1  TYPE 

PRICE 

TYPE 

PRICE  ITYPE 

PRICE  1  TYPE 

PRICE 

OA8.  . 

S8.00  8J38 

.  69.95  5CP1 . 

4.95 

383A 

85.00  784A 

4.95  876 . 

.90 

OA3 

1.50  8J36 

..  105.00  5CP7A 

15.00 

387A 

3.95  784B 

6.95  878  ... 

1.95 

OA4G. 

1.35  8J38 

..  17.95  5D81 . 

87.50 

350A  . . 

7.95  785A 

9.95  884  . 

1.95 

OBS 

3.00  8J48 

.  150.00  5JP1 . 

87.50 

350B 

5.95  786A 

6.95  885 

1.75 

CX3 

1.75  8J49 

..  109.00  5JP8 . 

17.50 

357A 

87.50  786B 

56.00  889R 

199.50 

OD3 

1.50  8J50 

.  69.50  5jP4 . 

87.50 

368AS 

6.95  786C 

.  69.00  913 

18.95 

CIA  . 

4.95  8J61 

75.00  5LP1 . 

18.95 

371B 

1.95  788 AY. 

87.00  914 . 

.  75.00 

CIB 

6.95  8J68 

75.00  5LP1A  . 

19.50 

385A 

4.95  730A 

88.95  931 A 

6.95 

1B81A 

8.75  8K85 

..  47.50  5R4WGY.. 

3.75 

388A 

8.95  801 A 

1.00  954 _ 

.35 

IBSS 

3.95  8K88.. 

.  .  37.50  6C81 . 

89.50 

393A 

8.95  808. 

4.85  955 

.55 

1B83. . 

9.95  8K89.. 

..  87.50  C6A . 

3.95 

394A 

8.95  803 

5.95  956 

.69 

1B84 

17.95  8K41.. 

..  99.00  C6J  . 

7.95 

MX408U 

.75  804 

13.50  957  . 

.89 

1B86 

8.95  8K45 

..  199.50  7BP7  . 

7.95 

41 7  A 

17.95  805 

5.95  958A  . 

.69 

1B87 

19.50  8 V3G 

8.10  7DP4 . 

10.00 

434A 

17.95  806 

85.00  959 

.69 

1B38 

4.10  3B84 

.  5.50  18AP4  ... 

55.00 

446A 

1.95  807 

1.69  975 A 

.  17.95 

1B38 

33.00  EL3C 

5.95  15E  . 

8.95 

450TH  . 

45.00  808 

3.50  991 

.45 

1B48 

19.95  3C84 

1.95  15R . 

.95 

450TL 

45.00  809 

8.45  El  148.. 

.89 

1B56 

49.95  3C31  . 

5.95  NE16 . 

.45 

464A 

9.95  810 

.  11.00  1880 

1.95 

1B60 

69.95  3C45 

..  13.95  FG17 . 

6.95 

471 A . 

8.75  811 

3.15  1611  .. 

1.95 

1N81 

1.35  3DP1A 

. .  10.95  RX81 . 

3.95 

587 

15.00  813 

8.95  1613  ... 

1.38 

1N81A 

1.75  3E89 

..  15.50  i35T . 

4.95 

WL530. 

88.50  814 

3.95  1616  .. 

8.95 

1N81B 

4.85  SN4 

5.50  1  45  Spcciel . 

.35 

WL531. 

18.50  815 

4.50  1619 

.89 

1N88 

1.75  4A1 

1.75IRK39 . 

8.95 

700A/D. . 

85.00  816 

1.45  1680 

5.95 

1N83 

.  8.00  4B86 

6.95  VT58 . 

.35 

701 A 

7.50  889 

9.95  1688  . 

8.75 

1N83A 

3.75  4C87  . 

..  85.00  RK78 . 

1.95 

703A 

6.95  889A 

..  11.95  1684 

8.00 

1N83B 

6.75  4C88  . 

..  35.00  RK73 . 

1.95 

705 A 

3.95  889B  . 

..  15.95  1685 

.45 

1N87 

5.00  4E87.. 

..  17.50  ilOOTH  .  .. 

9.00 

706AY. 

48  50  830B  .. 

..  11.50  1689 

.69 

1N48 

1.00  4J85 

..  199.00  FG105  .. 

19.00 

706CY  .. 

48.50  838 

5.95  1851 

1.85 

1S81 

6.95  4J86  . 

.  .  199.00  F183A  . 

8.95 

706 A . 

17.95  838 A  . 

9.95  8050 

1.85 

8B88 

4.95  4J87 

..  199.00  803 A . 

8.95 

707B  . 

87.00  833 A  . 

..  49.95  8051 

1.80 

8B86 

3.75  4J30 

..  395.00  811 . 

.75 

714AY..  .. 

5.95  834  . 

7.95  8018  .  . 

4.85 

8C34 

.35  4J31 

..  99.00  817C . 

18.00 

715A . 

7.95  836... 

4.95  8013 

8.95 

8C39... 

. .  38.00  4J32 

. .  99.00  848C . 

10.00 

71 5B . 

15.00  837 

8.95  801 3 A 

5.95 

8C40... 

.  .  87.00  4J33 

..  99.00  849C . 

4.95 

71 5C . 

85.00  838 

4.95  801 4 A 

89.95 

aC43. . . 

. .  87.00  4J37 

..  99.00  850TL.... 

19.95 

71 7A 

1.75  845 

5.59  8080 

3.50 

8C44... 

.90 !  4J38  . 

. .  89.00  874B . 

3.00 

718AY/EY 

48.50  849 

58.50  8085 

6.95 

8D81 . . 

1.75I4J39 

..  99.00  304TH  ... 

15.00 

719A 

89.50  851 

..  80.50  9001 

1.75 

8E88 

.  3.75  4J41 

..  99.00  ;304TL.... 

14.50 

780A  B/C  D/Y  860 

4.95  9008 

1.50 

8E30 

8.75  4J58 

..  350.00  307 A . 

4.95 

96.00  861.. 

39.50  9003 

1.75 

8J86 

.  87.75  IC5B  .. 

8.95  310A  .... 

7.95 

781 A 

3.95  866 A 

...  1.79  9004 

.75 

8J87 

89.95  •  5BP1 

4.95^311  A . 

7.95 

788  A 

3.95  869B 

37.50  9005  ... 

1.90 

8J31 

.  89.95  5BP4  . 

4.95  31 8 A . 

3.95 

783A  B 

84.95  878A 

3.95  9006. . . . 

.35 

This 

Month's  Special  4C28 .  . 

.$35.00 

OTHERS 

ATTENTION  PURCHASING  AGENTS  AND  BUSINESS  MANAGERS 

WE  PURCHASE  COMPLETE  INVENTORIES  AND  ELECTRONIC  PARTS  AND  TUBES  FOR  CASH. 
CAN  WE  HELP  YOU  TO  OBTAIN  URGENTLY  NEEDED  ELECTRONIC  MATERIALS? 

OUR  ORGANIZATION  IS  DEDICATED  TO  SERVE  THE  ELECTRONIC  FIELD. 

YOU  CAN  REACH  US  ON  TWX  NY?— 3235 


TEST  EQUIPMENT 


ATTENTION  PURCHASING  AGENTS  AND 
BUSINESS  MANAGERS 

WE  BUV>-WE  BELL— WE  EXCHANGE— WILL 
PAY  CASH  FCm  YOUR  INVENTORY  NO 
MATTER  HOW  SMALL  OR  LARGE. 
—TURN  YOUR  OVERSTOCKED 
ITEMS  INTO  CIRCULATION 

Test  Equipment 
Microwave  K  Band  24,000  MC 

TSKI-SE  Spectrum  Anolyzer 
K  Band  Flop  Attenuator 

X  Band  10,000  MC 

TS  t2  Unit  1  USWR  Measuring  Amplifier, 
2  channel 

TS  12  Unit  2  Plumbing  for  above 

TS  83  X  Bond  Power  and  Frequency  Meter 

TS  35  X  Bond  Pulsed  Signol  Generator 

TS  36  X  Bond  Power  Meter 

TS  4S  Band  Signal  Generotor 

TS  146  X  Bond  Signal  Generator 

TS  263  Navy  Version  of  TS  146 

TS  62,  TS  102,  TS  168 

X  Band  Magic  T  Plumbing 

X  Bond  Tunable  Crystal  Mounts 

TVN  #3EV  Bridge,  Cy  94 


S  Band  3000  MC 

TS  102,  TS  270 
TS  125,TS  155,TS  127 
RF  4  Electrically  Tuned  S  Bond  Echo  Box 
BC  1277^60ABQ  S  Bond  Pulsed  Signal 
Generator 

PE  102  High  Power  S  Band  Signal  Genero- 


L  Band 

Hozeltine  1030  Signal  Generator  145  to 
23S  Megacycles 

Measurements  Corp.  type  84  Stondord  Sig¬ 
nal  Generator 

TS  47,  40  to  400  MC  Signal  Generator 
TS  226,  AN  UPMI 

Audio  Frequencies 
RCA  Audio  Chanolyst 


Broadcast  Wave  Bands 

162C  Ridpr  Chanolyst 
Short  Wove  Adopter  for  162C 
TS  174  Signal  Generator 

Oscilloscopes 

TS  239A  Lavoie  APA10,  APA28 

BC  1287A  used  TS  34  Chcil- 

in  LZ  sets  loscopcs  WE 

Supreme  564  TS  126 

Other  Test  Equipment  and 
Meters 

TS  15/A  Mognet  Flux  Meter 
General  Radio  V  T  Voltmeter  728A 
Calibrator  WE  1-147 
General  Radio  1000  cycles  type  213 
Limit  Bridges 

Boonton  Standard  instructions 
Model  40  Pyrometer 
Rowson,  meters  0-10  Microampere  0-2 
Milliyolt 

RADAR  Sets  &  Parts 
APS  3— APS  4-R-ni/APR5A 

Minimum  Order  $25.00 

Prices  Subject  To  Change 
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LUCKY  il 


npua.cwAst 

ENABLES  US  TO  jM 

MAGNETSiSar 

39'^each  3fo*^^I*00 


BRAIWD  AEW 


GEARATVTEED  -  SERPLES  -  METERS  !  ! 


D.  C.  MICROAMMETCRS 

100  Mi«rMiiiHrM,  Weston  643.  4^*  mmd  flush 

bskellts  csss  (red  line  st  09) . 0  $21.00 

500  MlcfMsioerss.  Genersl  Electrle  DO-53,  r  eaunre 
flush  bskellie  scale  sallbnted  0-10  Kilorolts 

V.C . m  $$.95 

0.  C.  AMMETERS 

1  Amp.  Westinphouae  NX-35,  3^'  round  flush 
bskeltte  cs.<>e  (JAN  type  kCR34W00lDCAA) 

•  $0.00 

I  Amp.  Genersl  Rleetric  DO-41,  SV4'  round  flush 
bskelite  esse  CG-22000 . m  S0.50 

5  Amps.  General  Uectxlc  DO-41,  8H'  round  flush 

bakelite  case  . ^  55.95 

10  Amps.  General  Kleetrtc  DO«41.  3V$'  round  flush 

bakellte  rase  . . 9  55.9$ 

30  Amps.  General  Electric  DW-51,  2H'  round  flush 
bake  ease  (JAN  type  MK14W0MDrAA)  94  $450 
30-0-30  SMps.  Beede.  2^'  rovind  flush  metal  ea.se 

#  53.00 

30-0-30  amps.  General  Kleetrir  DW-.M.  2 round 

flu>h  metal  ra»»* .  . «4  53.5*' 

50-0-50  amps.  General  Electric  IKi  41,  3^'  round 
flu.<ih  bakelite.  black  scale,  with  lum.  marklnjts 
(0  $5.50 

D.  C.  VOLTMETERS 

5/125  Volts.  Dual  ftanpe.  Weston  506,  2*  nmnd  flu-h 
metal,  ring  clamp  mounted  inon-Flatiped)  ap 
proa.  13S  ohoLs  per  toll,  plus  button  for  high 

ranee  .  . «S  $4.00 

30  Volts.  Gruen  2-'iOM.  2^*  round  flush  metal  ca>ie 

•  $3.50 

30  Volts.  General  Klertrie.  I>0-41.  SVk*  round  flush 

bakellte  cafie,  100  ohms  per  \olt . ^  55.95 

75  Volts.  Gem'ral  Electric  i)0-41.  3>-4*  round  flush 

bakellte  case,  IdO  ohms  per  volt . 55.9$ 

150  Volts,  tieneral  Electric  DO-53.  3”  square  flush 

bake  case  . 57.50 

300  Volts.  General  Electric  DO-41.  round  flush 

bake  case.  10<)0  ohina  per  rolt . ^  $9.00 

300  Volts.  Sun  2A}^U.  2^'  round  flush  bakeiite 
caae.  1000  ohms  per  volt  JAN  tyvr  MK2.5W'30n 

I>0'V  . m  $7.00 

500  Veits.  Westinghotue  NX-35,  34*  round  flush 

bakellte  case.  1000  ohms  per  volt,  black  scale 

m  ti.5o 

750  Veits,  Westlnghouse  RX-35.  3*  iiquare  flush 

bakellte  case  1  MA  mt  cement,  complete  with  ex¬ 
ternal  reaistor  . #  5A.95 

2  Kilevptts.  General  Electric  DO-5.3,  3*  square 
flush  bakellte  caee.  l  MA  niorement  complete 
with  1000  ohms  per  volt  precision  ferrule-type 

multiplier  . 9  $10.95 

R.  F.  AMMETERS 

120  Milliamps.  Simpson  125.  34*  round  flush  bake¬ 
iite  arbitrary  linear  scale  caiib.  0-10  with  ca^on 
'Output  Unite.**  external  thermocoui^e  04  $7-50 


1.5  Amp,  General  Electric  DW-52.  24*  round  flush 

metal  black  eeale . (0  $3.50 

2  Amps,  SUupeMi  137.  2*  square  flush  bakellte  caae. 
made  for  CoUina  Radio  Company.  . .  .<4  54.50 

2  Amps,  Weston  425,  34*  round  flush  bakellte 

case  . (*  50.50 

2.5  Amps.  Hlmpeon  35.  34'  round  flush  bakeiite 

case  .  ^  55.50 

2.5  Amps.  Westlnfhouae  N*T-35.  34*  round  flush 

bakeiite  case.  Signal  Conn  IS-lll . (#  15.00 

2.5  Amps.  McCllntock  MD  3001.  34*  round  flush 
bakellte  case.  Slmal  Corps  18- HI . (w  54. 5u 

3  Amps.  Weetoo  425,  84  round  flusb  bakeiite  case, 

with  external  thermooou^e . 9  5$-50 

3  Amps.  Westlngboose  NT-35,  3^  round  flu«h 
bakeiite  (JAN  M  MB35W003RFAA1  m  56.00 

$  Amps,  Oneral  Electric  IN>-44,  34*  round  flu'-li 
bakellte  case  . 57.50 

5  Ampe,  General  Electric  D41-44.  34*  round  flush 
bakellte  caee  with  external  thermocouple  94  58.50 

8  Amps.  WVstlngbouse  RT-35,  3*  square  flush 
bakellte  . m  $7.50 

8  Amps,  Weston  425.  3'  square  flush  bakellte  case 
^  84  $10.50 

A.  C.  AMMETERS 

100  Miliiamperss.  Weeton  476.  34*  round  flush 

bakellte  case,  400  cycles . (0  57.50 

150  MIIMamperes,  General  Electric  AO-22,  34  round 

flush  bakeiite  case . (f*  $5.50 

60/120  amps,  Dual  Range.  Burlington  .*12XC.  34' 
round  (lush  bakeiite  case.  5  amp  movement,  ex¬ 
ternal  current  transformer  . (4  57. $<1 

150  amps.  Multirange,  Westlnghouse  NA-3.'’>.  34* 
round  flu^h  bakellte  caae.  with  current  trans- 

formw  . (0  56.50 

A.  C.  VOLTMETERS 

8  Veits,  Weston  476  ,  34*  round  flush  bakeiite 

. A  g4,P5 

15  Veits.  Westlnghouse  NA-3.1,  34*  round  flush 
bakeiite  case  iJAN  MR35W015ACVV)  94  $5.50 

75  Veits.  WVston  517,  2*  round  flush  metal  caae. 


S-t-5  MIIHampa,  Weatem  Electric  D- 165647,  24* 
round  flush  bakellte  caee,  concentric  style  move¬ 
ment  appro.  160*  deflection,  arale  callb.  50-6-50 

#  $4.06 

15  Milliamps.  Simpaon  26.  34*  round  flush  bakellte 
ease  (JAN  type  MR25W015m*MA)  ....«<•  $6.00 
20  Milliamps.  Gtrneral  Electric  lM-53,  3*  Square 

flu»h  bakellte  caae . 41  ».50 

100  Milliamps,  Weeton  301,  34*  round  flush  bakellte 

case  . 9  $7.50 

150  Milliamps.  Triplett.  2*  square  fluiii  bakellte  ease, 

bUcA  acale  . (4  $3.95 

150  Milliamps.  Oruen  508,  24*  round  flush  bakellte 

case  . (w  $3.9$ 

200  Milliamps.  Marion,  34*  round  flush  bakeiite 

case.  Knife  edge  pointer . 94  $4.00 

200  Milliamps,  Simpson  26,  34*  round  flush  bakellte 

case  (JAN  type  MK35W2001H'MA  > . 94  $5.95 

300  Milliamps,  Omieral  Electric  DW-51.  24  round 

flush  baki^lte  caee  (no  Caption) . 9  $0-00 

400  Milliamps,  TTipiMt  321-T.  34  round  flush  bake 
case,  m^e  for  Garfield  Med.  App  Co. ) . .  W  $4.50 
500  Milliamps.  Dejur  Am»'o  312,  3*  square  flu-h 

bskelite  . 94  55.00 

BOO  Milliamps.  Dejur  Amsoo  310.  3*  round  flasb 

bakellte  case.  Signal  Corps  Stock  #3F980  R  $4.50 
1000  Milliamps,  Western  Klectiic.  Tv-pe  D-55049. 
34*  round  flush  bakellte  case,  concentrlo  «tyle 
movement,  with  190*  scale  length . $4.00 

SPECIAL  METERS 

Hear  Meter.  JBT  31-EX.  Indhtates  to  9,999.9  hours. 
110-125  \olu,  60  cycles.  3**  round  flush  bakellte 

rase  . R  $14.50 

Ractifler  type,  300  Volts  At'.  W'esttm  732,  3*  rec¬ 
tangular  flush  bakellte  ('aae.  K^OO  ohms  per  volt 

R  511.00 

Oedkel  Mater,  High  Speed  Tvpe.  Multirange.  Weetoo 
301,  type  61,  -^10  to  -ee  DB.  6  MW  in  600  Ohms: 
ODB  equals  1.9  volt  5000  ohms  reaUtance.  High 
■peed  type,  .29  to  .35  seconds  to  find  reading.  On]> 
2-6%  overthrow.  16-50  Damping  factor.  L.  P.  $37.50. 
Complete  with  S  external  wire  wound,  resietors. 

R  fll.SO 

Rectifier  type.  Mllliammeter,  WeMon  545.  type  61 . 
270*  movement  4'  Aircraft  type  caae.  full  sa  la  1.1 

Zsroeeater  DC  Mllliammefar  1-b-i  DCUA* movement. 
Weetoo  Model  6*  square  flush  metal  black  ecalr 

caUbrated  900-0-900  R.P.U . R  $18.00 

8  Meter.  Simpson  25.  34*  round  flush  bakellto  ease. 
5  MA  tero  right  movement.  Caption  "D  B  Avove  1 
Mlcrofolt”  with  translucent  nrale  and  Internal  lamp 

for  Ulumtoatiun  . R  54.50 

Frequency  Meter  350-450  cycles.  Weston  637.  4' 
square.  Aircraft  type.  4  bole  mounting  115  volt. 
Kecrru-dMiamometer  type  . R  57.50 


Orders  accepted  from  rated  oonrerns.  public  insti¬ 
tutions  and  agencies  on  open  account,  other*  plea.se 
•end  25%  deposit,  balance  C.O.D.  or  check  irlth 
order.  All  prices  FOB  our  warehouse.  N.T.C. 


MARITIME  SWITCHBOARD 
338  Canal  St.,  N.  Y.  13,  N.  Y. 
Worth  4-8217 


We  ipeolallse  In  electrical  Instruments.  Over 
77.000  metera  In  stock.  Rend  for  our  latest  circnlar 
shewing  our  complete  line  of  Surplus-New-Ouaran- 
teed  meters. 


Gfinuififi  TELECHRON  Motors 


LINK  TRAINER:  ANT  18.  Crated  ShM  Wt. 

2500  lbs.  . 5375.00 

W-IIO-B  FMd  Talephene  Wirw— I  mile  wietal 

rMlw-184  Iba.  .  $13.50 

BC  797  VHP  Tower  Xmtr  (luperseded  BC  640) 

Clean  4  complete . 5495.00 

T8  174/UP  Frm  Meter  20-250  me  w/Xtal  4 

Caiib  bosk  . .  $245.00 

TRANSFORMER.  Supply.  I  Phase.  60  cy.  400 
vwits  Input,  output  8/A5/3  volts,  2.7  KVA.  6.E. 
Spirakere  Type  HS.  Perm  EIR,  0L-8302909G- 1 

new.  crated  500  lbs .  5195.00 

(paly  12  e(  theea  available  -several  ether  types  In 
steefc) 

TUBE  SOCKETS  for  KC4  rectifier  with  insulator- 

new  . 515.00 

BC  788A  or  AM  less  tubes . 519.95 

VOLTAGE  REGULATOR.  Electronic.  G.C.  Model 
3GVDl4B3-now.  less  8  tubes,  input  110  v.  60 

oy:  output  adjustable . $18.50 

DUMONT  MODEL  224  OSCILLOSCOPE,  tested 
$150.00 

PC  103  Dynamoter  with  eablas  and  plugs  . .  .$17.50 
BC  455  Command  receivers.  6-9.1  me.  less  dyna- 

aieter  . $9.50 

DM  32  OYNAMOTOR  for  above  $3.95 

PE  73  Oynameter  (or  BC  375,  new  517.50.  used 
50.95 

PE  7^2.5  KVA  115  v.  Generater.  Briggs  4 

Stratton  ongino .  »24S.O 

APS  4  RADAR,  eompleto  less  dynamoter  5450.00 
SF  t  RADAR,  complete  with  motor  pewerator  and 

lOO  ft.  waveguide .  5900 

SBPI  Cathode  ray  tubes,  now . 54.25 

I2DP7  Cathode  ray  tubes,  new  .  117.50 

LofBfi  Stock  of  Aircraft,  ShlBboord 
A  Mobile  Rodio,  Rodar  A  lloctronic 
Equipment.  Send  Ut  Your  Require¬ 
ments.  Large  Stock  of  Tubot.  No 
small  parts. 

JULY  SPECIAL 

RHEOSTAT,  100  watts,  2  ohm 
now  A^-RS 

Lots  of  1000  A1.4S  (units  ore  enclosed) 

All  prices  good  for  July  only.  Terms:  Payment  in 
advance,  or  85%  deposit  with  COD  ordera.  l^rge 
i>rd«a  shipped  truA  frelAt.  Order  Notl^.  Sub- 
lect  to  prior  sale-FOB  JacksenTille  or  southeast. 
Weights  sptMtixlmate. 


5  HOUR  SWITCH 

A  10  amp.  timing  device. 

after  time  elapeea.  Ideal 
for  shutting  off  radko  and 
vA  7*V  seta  when  you  go  to 

bed.  lAmlted  sut^ily  at  this 
special  PRICE....  $4.90 
Also  available  In  15  min. -30  min.-l  hr.  at  $5.90 

Steven-Arnold  Resonant  Relay.  Only  two  type*  In 

stock.  442  and  240  CPS  either  one .  ^.50 

Both  for  $8.00 


CH  4  pole  85  ampere  llSv.  AC  relay.  $4.90 
GC  8  ampere  klerru^  Switch 

4^gle«  tube. . .  .8  for  $2.50 

^  ANNUNCIATOR 
DROP 

2M  -Im..  will  4ra, 


■  COHDUCTOR  CO.— 139  CABLE 

ahlelded  or  unshielded 
8  No.  14  and  6  No.  80  .  Write  for  sampleo 

HOLTZER-CABOT  M.G.  218.  CONVERTER 
AAA  CYCLE  MOV  A.C.  I  AMP  K 

WW  H.P.  D.C..  MOV  MOTOR 

WESTON  Model  52S 
3  Amp.  and  IS  Amp.  A.C. 

With  test  leads  la  a  leather  ease. 

Made  for  U.  S.  Army  for  Refrlg.  4 1  A  T 
Motor  Testing  . *  |  Q*' 


ISOLATION  TRANSFORMER  $1.9S 

Nat.  known  Mfgia.  50  watt  8  wlndlngt.  115  ▼.  to 
115  V.  00  ey.  Ideal  to  prevent  shoeka  from 
small  radloa  and  medical  and  electroale  devloes. 


GONIOMETERS 
Micro  Switch 
Seleneids 
Relay* 

Electric  Counters 


1951  TV  Rumote  Control 
Motor  Unit 

Ready  to  attach  to  any  devlre  that  needs  turning 
from  remote  point.  A  complete  $30.00  C  l  A  Qc 
unit  made  W  «»«  of  the  greatest  Video  I 
Companies,  oorry.  can't  name  It  berel 


BLAN 


RECTIFIER  POWER  SUPPLY 

McCopltn  Christie  Model  MH  24>25,  input 
230  V  60  cy.  3  ph.  Output  25  omps.  24-28  v 
DC.  Continuous  duty,  ton  cooled.  13"  x  13"  x 
19".  Price  $75.00  eock  net.  New.  S21S.00  volui. 

LEO  SAGAL  CO. 

860  Glenmont,  L.  A.  24,  Calif. 


WHOLESALE  ONLY 

ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAULICS 

RADIO  4  ELECTRONIC  SURPLUS 
IS-9  Bmii  St.  Dwtreit  1,  Mick. 

Pkwi,  TcwmccC  9.34CB _ 


Juhf.  1951  —  ELECTRONICS 
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HIGH  QUALITY  LOW  PRICES 


IMMEDIATE  DELIVERY 


WE  WANT  TO  BUY 

FOR  CASH 


Any  Quantity — New  or  Used 


•  EQUIPMENT — test  equipment — meters — bridges — oscillators — etc. 

•  TELEVISION — sets — front  ends — packs — strips — etc. 

•  RADIOS — record  players — intercoms — cabinets — etc. 

•  ACCESSORIES— changers — motors — irons — phones — microphones — etc. 

•  COMPONENT  PARTS — resistors — condensers — hardware — etc. 

•  TUBES — all  types — receiving — transmitting — radar — etc. 

•  AMPLIFIERS  &  RECORDERS — all  types — tape,  wire,  and  disc. 

•  BATTERIES — all  types — dry — wet — etc. 


ALL  TYPES  OF  GOVERNMENT  SURPLUS 

CAII  Inquiries  and  Offers  Held  in  Strict  Confidence  ^ 

All  Deals  Processed  Strictly  According  to  Agreement  M 

WHAT  HAVE  YOU?  WHAT  DO  YOU  NEED? 

Wire — Write — Phone — BArclay  7-3588 — Mr.  Marino — Mr.  Tanza — Mr.  Eisen — Mr.  Bender 


MARINO  RADIO 

203  GREENWICH  STREET  (Near  Fulton  St )  NEW  YORK  7,  N  Y 

BArclay  7-3588 
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SEARCHLIGHT  SECTION 


COMPASS 

COMMUNKATIONS  CO. 


393  GREENWICH  STREET  NEW  YORK  13,  N.  Y. 


BEofcman  3-6SI0 


CABLE  ADDRESS:  COMPRADIO 


We  stock 

RADAR 

Marine,  Ground  &  Airborne 


SONAR 

TRANSMITTERS 

from  25  watts  to  5  kilowatts 

RECEIVERS 

BEACONS 

LORAN 

RADIOTELEPHONES 
TEST  EQUIPMENT 
TELEPHONE  EQUIPMENT 


TUBES 

New,  Standard  Brands  Only 
—MAGNETRONS 
—KLYSTRONS 
—TRANSMITTING 
and 

Other  Special 
Purposes  Tubes 

MOTOR  GENERATORS 
RECTIFIERS 
POWER  SUPPLIES 


H  hr.  timer  %  mta. 
areda.  rlnra  busser  at 
end  of  time  Interval  — 
Telechron  Motor  A 
Micro  Switch  conatr. 
IISV.  AC.  10  Amp. 


AMMETEBs  ISO/SOO  dual  range  Triplet 
S41A  rectangular  fluah  bakellte  S 

amp  Movement  0  $4.15  with  external 
current  tranaforraer  for  160  amp. 

Onlj 


ia 


DELCO  BLOWBB  —  alrocco 
t7pe  D.C  Flange  diameter 
m*  blade  t-S/l«*  RPM  C 
IS  volU  1400  RPM  O  0  ▼oltn 
1100  . iS.»5 


O.  E.  Model  0R8  6PB3  full 
wave  S  plate  bridge  (IS 
platea)  maximum  A.C.  In¬ 
put  64  volta  maximum  D.C. 
output  40  volt  D.C.  current 

0.160  . tl.lA  aa. 


8n.TKRPLATED  BBFLKC- 
TOB— Overall  Dlmenalona 
4%*,  Reflecting  Surface 
4H*.  Depth  1%*.  Individ¬ 
ually  boxed  SM  ea.  SSO.CO 
per  100. 


Miniature  lamp  Tl%.  S 
volt  .10  amp.  Airplane 
Indicator.  Amb.  Ctd. 

10  for  . $1.M 

100  for . 98.50 


PORTABLE  AND  STATIONARY  SWITCHBOARDS  AND  SUPPLIES 


OUR  EXPORT  DEPARTMENT  AVAILABLE  FOR  SPECIAL  SERVICE 
TO  OVERSEAS  CUSTOMERS 

WE  MAINTAIN  OUR  OWN  FULLY  EQUIPPED  TESTING  LABORATORY  IN 
THE  SAME  BUILDING  AS  OUR  WAREHOUSE  TO  TEST  ANY  ITEM  WE  SELL. 
We  guarantee  everything  we  sell 


VOLTWTKB  Wcaton  I3t  ItOT.  A.C.  40S 
cycle.  314  fluah  bakelita  Aircraft  mount* 
Ine  black  acala  Fluoreacent  numeral,  ra- 

moved  from  new  equipment . -BSA# 

SEND  FOR  FREE  BULLETIN 


ALL  PRICES  F.O.B.  N.  Y.  CITY 


D.C.  MICROAMMETERS 


•  SM  na  I'  aq.  O.K.  DO  it . $  BA* 

•-1«»  na  t*  aq.  O.K.  DO  I* .  MAB 

•-IB  on  t'  aq.  OX.  DO  IB .  ISAB 


PRECISION 

PORTABLE  INSTRUMENTS 

Slagle  or  multi-range 
D.C.  MIeroammetera  from  B  «a  fall  male. 
Therme-eonpte  MtUlammetera,  from  1.8 
M^  Thermo-couple  uoltmetera 

PrecisiN  Electrical  hstmeat  Ca. 

14«  Orond  Straat  Naw  Yark  IS,  N.  Y. 


SURPLUS  COMPONENTS  FOR  SALE 

Bathtubs,  oils,  micas,  xtormers,  chokos,  re¬ 
lays,  trimmers,  sockets,  odd  items,  etc. 
Surplus  lots  purchosod. 

EMPIRE  ELECTRONICS 

Box  41,  Midwood  Stot.,  Brooklyn  30,  N.  Y. 
Phone  BRysnt  9-1220 


FOR  SALE: 

GOOD  USED 
STEM  MACHINES 

and  other  glass  working 
equipment. 

HAYDU  BROTHERS 

PLAINFIELD,  NEW  JERSEY 


FOR  SALE 

Baryllium  Coppar  Strip 

.0062  (H - .0005)  X  5"  x  60" 

No.  1  —  B  &  S  Hard 
700#  Ayoilabla 

GLOBE  TRADING  COMPANY 

1815  Franklin  Straat  Datroit  7,  Michigan 


TEST  EQUIPMENT 

FOR  SALE 

Ferris,  G.R.,  Measurements  R.C.A., 
G.E.,  Boonton,  etc.  Lob  disposing 
of  duplicate  and  spore  units.  Cleon 
condition.  Immediate  delivery. 

Send  for  list. 

F9-9934.  Electronics 
SSO  W.  4Snd  St.,  New  York  18.  N.  T. 


FOR  SALE 

one  DAVEY  PORTABLE 
BALANCING  EQUIPMENT 

model  2V  with  vibrometer  lor  dyncmUc 
balcmcinq  oi  mochlne  parts  in  the  shop 
or  in  the  field  regardless  of  slse  or  speed. 

CUE  FASTENER  CORPORATION 
226  Greenwich  Ave..  Stsmferd.  Cenn. 


Searchlight 

OPPORTUNITY  ADVERTISING 


— to  Eielp  you  get  wliat  you  want. 

— to  lielp  you  sell  what  you  no  longer  need. 

Take  advantage  of  it — For  Every  Business  Want 

“Think  SEARCHUGHT  Fira" 
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CABINET  CH-118 

OUT*  drsb  in  color.  Chit  cabinet  bM  a  full  le&cUi 
lnt«rlook  arcest  door  on  the  rear.  Tlie  front  taaee 
the  •taodard  IB*  panels  with  60  Inrhea  of  height 
and  to  inches  deep.  It  is  hhock  mounted  on  a 
beary  iteel  platform  and  has  a  two-inch  protnisloo 
fully  oorerlnf  one  tide  to  accommodate  wa*e  trap 
•ud  wiring.  Louvered  vents  allow  CA  m 

air  circulation  lop  and  bottom. 

F.O.B.  Chieaf# 

RA  S2— RECTIFIER 

A  traostat  controlled  rectifler  to  prodm:*  high 
Toltana  DC  from  110  VAC  M  ocie  aouroe.  I’p  to 
11.500  Tolta  DC  at  50  watta  Metered  b:gh  voltage 
MM5KV)  and  current  (0'20  MA).  $74  $0 

” . Bic  768 . 


TEST  EQUIPMENT 


Radio  Receiver  CbaMls  Complete  except  for  13 
tubea  This  cbamia  with  standard  19*  panel  front 
contains  the  receiver  for  493.5  MC  complete  with 
power  supply  and  an  additional  low  voltage  power 
supply  that  orlrinally  supplied  the  keyer  HC  770  as 
described  below.  110  VAC  80  cycles  Is  the  primary 
voltage. 


Two  of  10.4  MC.  8.3  VAC  Transformer  and  ot 
course  power  transformers— ^chokea  and  miscellane* 
ous  paru.  All  units  are  in  good  c«>ndltloo  as  re¬ 
move  from  new  equipment.  Even  the  salvage 
value  is  a  great  deal  more  than  the  low  CO  OC 
prtoe  of  . 

BC  770  KEYER  P/0  RC  100 
RADAR  EQUIPMENT 

nila  unit  was  used  to  pulse  the  transmitter  BO 
769  as  described  below.  It  is  in  a  standa^  19* 
panel  chassis  and  contains  many  valuable  parts 
tucb  as  a  10  Amp.  110  VAC  80  cycle  cireult 
breeJier.  a  10  rafd  600  VDC  oil  condenser,  a  8  3 
Filament  transformer,  switches,  pots,  re  CA  QS 
sistors  and  numerouj.  others.  Lra  tubes 

BC  769  TRANSMITTER 

Originally  designed  to  transmit  RP  pulses  at  470 
MC  with  the  use  of  two  ISE  tubes.  Power  wa-« 
supplied  by  RA  52  rectlfter.  Parts  cooslA  of  0*150 
VAC  80  cycle  meter,  6.3  VAC  filament  transformer, 
aaaoelated  elreulu  for  VHP  transmission,  standard 
panel  chassis,  and  a  .15  Mf(l*120nn  QC 
VDC  oU  condenser  Lem  Tubes . 

MISCELLANEOUS  SPECIALS! 

RA  10  DA  Receiver. 

RT7/APNI  Tranacelvi 
BC  347  Interphone  Amplifler. 


1-97  Bias  Meter . Used  $3.90  ^ 

RL  42  Antenna  Gearbox  Motor  and 

AN  ABC  5  VHF  Tr»lMmure/('T.^AW}5>  li 
One  Tube  InteiThcme  Amplifier— Small 
compact  sluminum  ca.-ve  fully  enchwed 

2*^*  X  3^*'  X  51a".  Is*»e  Tube . 

40  Ainpa  Circuit  Breaker . 

220  M.A.  Circuit  Breaker . 

CoUlns  VPO  Dial— 5  calibrated  ham  bands 
tn>m  3.2  Me  to  32  Me;  complete  with 
pi>tnter.  gear».  logging  dial  and  flywheel. 

Scale  6*  on  6'  piste . each 

2n  27.9  Me  -fullv  shieldetl  New  fur  tU 
used  in  BC  803  receiver.  Prequencr  range 
2‘i-27.9  Me  -fully  shielded.  New  for  10 
IX2P'  Five  In*h  360  degr-e  compass  indi¬ 
cator  and  SeLH>n  receiver . 

A-81-2  Transmitters  Stfsyn  for  132  Indi¬ 
cator . 

'Rt*th  I*<2F  A  Trans  Sdsvn  for  $7,001 
T  23/A&C5  Brand  new  Transmitter  few 

VHP .  2 

Cathode  ray  tubes 


ShlpMents  FOB  warehewse.  20%  Oei 


ARROW  SALES,  Inc. 

D«gt  t« 

1^12-14  S.  Michigan  Ave.,  Chicogo  16,  H 


HI  POWER  X  BAND  TEST  LOAD,  diul- 
palM  350  walls  oi  aysraq*  power  ior 
H"  X  1  Vs"  worequide.  VSWR  less  lhan 
1.15  bel.  7  and  10  KMC . S150.00 

S  Band  TesI  Load  TPS-55P/BT.  50  ohms 
S12.00 

HI  POWER  S  BAND  TEST  LOAD,  dissi- 
pales  1000  walls  oi  ayeraqe  power,  ior 
IV^"  X  3"  wayequide.  Ronqe  2500  to 
3700  MC. 

X  Band  Pick-up  Horn.  AT48/UP  with 
coaxial  fittinq  . SIO.OO 

TS-62  X  Band  Echo  Box  with  rJ.  cahle 
and  pick-up  antenno. 

TS-33  X  Band  Frequency  Meter.  8500-9600 
Mci.  Cryetal  detector  and  50  micro-amp. 
meter.  Indicates  Resonance.  Connection 
lor  scope  ayailahle. 

TS45A-APM-3  Siqnal  Generator.  8700- 
9500  me.,  no  V.  60-800  cps. 

30  MC  IT.  STRIP,  VIDEO,  and  AUDIO 
AMPLIFIER  AND  IlO-Voll  60  2600  epe 
POWER  SUPPLY.  Bandwidth  10  me; 
new.  part  oi  SPR-2  Receiesr. 

AMPLIFIER  STRIP  AM-SSA/SPR.2  con¬ 
tains  IT.  ■mplilier,  detector,  video  am- 
pliiier.  pulse  stretcher  and  audio  ompli- 
tier  and  RectUier  Power  Unit  PP-IS5A/ 
SPR-2  hand  width  10  me.  center  ire- 
quency  30  me.  sensitlTity  50  microvolts 
lor  10  milliwatts  output.  Power  supply 
80/115  V  ac.  60-2600  cps  1.3  amps. 
Send  ior  schematic .  .  S65.00  less  tubes 

S  Band  Siqnal  Gensrator  Cavity  With  Cul- 
Oii  Attenuator.  2300-2950  me.,  2C40 


tube,  with  modulator  chassis.  . .  .S30.00 

UPN-1  S  Band  Beacon  Receiver-Transmit¬ 
ter  . $75.00 


TS-155  S  BAND  SIGNAL  GENERATOR 
and  Power  Meter. 


S-Band  Mixer,  tunable  by  means  oi  slider, 
type  N  connector  ior  the  RT.  and  local 
oscillator  input.  U.H.F.  connector  lor  the 
IT.  output,  variable  oscillator  iniection. 

$30.00 

S  Band  Crystal  Mixer,  variable  oscillator 

iniection.  iliuslrated  . $17.50 

TS-lIO  S  Band  Echo  Box  2400-2700  me. 

portable  . $110.00 

X  Band  Thermistor  Mounts,  VSWR  less 
than  1.4  8500-9600  MC  Fixed  triple 

tuned,  W  x  1"  wavequide . $40.00 

Fixed  triple  tuned  H"  x  1  Vs"  wavequide 
$50.00 

X  Band  Crystal  Mount,  Vk"xl"  wavequide 
$25.00 

UG80/U  Mi"xl"  to  H"xlVs"  adapter. 

$5.00 

ESTERLINE  Anqus  rccordinq  Milliammeler 
60  cycles,  llOV.  AC  1  ma  lull  scale. 

$160.00 

TS-89  Vollaqe  Divider  ior  meosurinq  hiqh 
video  pulses,  ratios  1:10  and  1:100 
transmission  flat  within  2  db  150  c.p.s, 
to  5  me.,  with  cable  ior  attachinq  lo 
synchroscope  . $30.00 

Wavequide  Below  Cut-oil  Attenuator  L 
lOl-A  UJI.F.  Connectors  at  each  end 

calibration  30-100db  . $15.00 

HYPERSIL  CORE  CHOKE.  1  Henry.  Wesl- 
inqhouse  L-422031  or  L  422-32.  . .  $3.00 
PULSE  INPUT  TRANSFORMER,  permaUoy 
core.  50  to  4000  kc..  WE-1SI310.  im¬ 
pedance  ratio  120  to  2350  ohms  .  $3.00 

X  Bond  attenuator,  lV4"xH"  qulde,  sinqie 
quUlotine  type.  0-30  db.  VT.WJI.  1.2 
maximum,  calibrated  . $65.00 

Hiqh  Vollaqe  motor  operated  switch,  18 
KV..  5  Amps  peak.  Schweilxer-Conrad 
No.  QA-35582  . $50.00 


ELECTRO  IMPULSE  LABORATORY 

62  White  Street  Red  Bank  6-0404  Red  Bank,  N.  J. 
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ON  •  PASADENA  t,  CaL  FOKNIA 


BOX  356  E  EAST  PASADENA 


SURPLUS  EQUIPMENT 


Two  Dock  Coromic  Rotory  Switchos 

1)  2  Ckt.*6  poa-  Non-SbortiQK*  • 

2)  4  Ckt.-4  po«.  Shorting . S4»  e«. 

Wirowoufid  Petontiometers  4  *Rhcostott 
Stondord  Brondi 

1)  lOK  ohm-2w  . $.t5  eo. 

2)  25K  ohm-4w  . SO  oo. 

3)  Dual  2K  ohm-2w .  ^5  eo. 

4) *20K  ohm-4w  . *0  oo. 

5) *60  ohm-4w . 20  oa. 

«)*20  ohm-4w  .  J20  ea. 

7) »2  Meo.-2w  Carbon . 20  ea. 

8) *S60  ohm-25w . 40  oa. 

9) *225  ohm-25w  . 40  ea. 

Above  controls  all  have  shafts  Ions 

TRANSMITTING  MICA  CONDENSERS 


OMAN  MOTOR  GENERATOR  SET  RATE  GENERATORS 

MG  075  G-1  J  36  DC  Voltaie  Generators 

Intern  Air  Devices  (Mfg.) 

Like  New  $10.00  eo. 


a  Generator  115  VAC;  480 
rrcie:  5.3  Aiupa:  .6KW: 

PK  1.0;  Also  26  VIK'; 
lOU  watt;  3.8  Aznpb. 

Driven  by  1IS  230  VAC  • 

Sbp  motor :  60  cycles : 

dagle  phase:  3450  rpm. 

10.5  ampa. 

BRAND  NEW 

PIONEER  AUTOSYNS 

AT’l . 86  voU-400  cycle . S4.95 

AY-5 . 26  TOll-400  cycle . $5.05 

(Has  hollow  shaft) 

SERVO  MOTOR  10047-2>A>Pioneer;  2  Phose;  400  eye;  with  40:1  Reduetion  Geor  $10.00  eo. 

400  CYCLE  MOTORS  400  CYCLE  MOTORS 

AIRESEARCH.  115V.  400  CpB.  Slnile  Phabe  6500  ^  .  .  «  ,  «AiT  .o.  i  amt>. 

rtun.  amp.  1.4,  torQue  4  6  in.  ot.  H  P.«  03  Eattsrn  Air  Device*  Type  JM6B.  200  VAC.  lAMP . 

310.00  aa.  3  Phase :  400  Cyc ;  6000  RPM .  $12.50  ea. 


KERMIN 
SYNCHRONOUS 
4  RPM  MOTOR 
W  $2.95  eo. 


-&KV— F2  _ 

I— 6KV— F2  _ 

—2.500V  DCW-H 
-2.600V  Dt'W-H 
•1250V  . 

•1250V  DCW-A  . 


WIREWOUND  RESISTORS 

2K  ohm— lt*0  watt . . 

lOK  ohm — 60  watt  . 

3X2  Tube  Sockets  (Liow  i<08S) . . 


INVERTERS 


PE  218  LELANO  ELECTRIC  SAS131NJ3  GENERAL  ELECTRIC  (PE-llt) 

**'  Out.ut:  115V;  400  CYC:  1  d  u  1500  VA. :  PF  0.8 

Int^ut:  S5-28  vi)C;  OS  amps:  SOOO  Rl’M:  Eic.  rolM  *P"'  KS  l"»ut:  SO 

Brand  New  $39.95  eo.  I2I30-I-B  PIONEER 

n  .  ....  FIONEER  Output:  12S.5  .4C;  Slnglr  phaar:  400  141  VA 

Output;  115  \AC  ,400  rylr:  siMlr  phas. ;  45  amu  jo  30  VIH.';  Ampa  lS-18 .  $80.00  ea. 

Insut:  z4  VDC:  5  amp .  $90.00 

I2I30-I-A  PIONEER  5ATI2IJJ2B  GENERAL  ELECTRIC 

Output:  115  VAC:  single  pba-e:  40il  nrcle:  Amps  SHI""'-  .'f?,.'!'.'' 

«s:  100  VA.  Input:  18  2s  VIX.';  20  amps  ’“I,*  V  i  ','^1 

fMI  AO  28  \  Ai  :  4fK)  t'M  :  25ii  Single  Ph*>w  ;  Input: 
SIO.OO  eo.  24VIH  :  55  AMP  . $9S.OO  eo. 

10486  LELAND  ELECTRIC  ia6at  lflamd  fltctbic 

Output:  ll.S  VAC;  400  cycle;  3  phabe;  175  VA;  .80  10563  LELAND  ELECTRIC 

PF.  Input:  27. a1  IK';  12  5  Amp;  Coot  Duty.  Output:  115  VAC:  400  eyrie;  3  phase:  U.^  VA:  7.*) 

$90.00  eo.  PK  Input:  28  5  VDC;  12  Amp .  $80.00  eo. 

5D2INJ3A  GENERAL  ELECTRIC:  Output:  115  VAC;  KVA  48.5;  PK  1;  4U0  cycle;  bingle  phase 
Input:  27  VDC:  35  Amps .  .  $2S.OO  eo. 

SEND  YOUU  RiQUEST  FOR  ALL  TYPES  OF  SYNCHROS 
PLEASE  ENCLOSE  FULL  AMOUNT  WITH  ORDER 
ALL  PRICES  F  O  B  PASADENA  UNLESS  OTHERWISE  SPECIFIED 
EQUIPMENT  FULLY  GUARANTEED.. 


TELEPHONE 

RELAYS 


CLARE,  TYPES  C.  D  A  E 
COOKE,  AUTOMATIC — ELECTRIC 
ALL  TYPES  ©♦  COILS  ond  PILE-UPS 
Send  Us  Your  Specilicotions  For  Our  Quote 
SEND  US  YOUK  NF>U>S  FOR  OUR  QUOTE 


Electronie  Supply  Co. 
222  Fulton  St. 
New  York,  7,  N.  Y. 
Phone— HOIIts  4-5033 


955  $  .40 

9002  90 

9005  .  .  1.50 

CIA  .  ..  2.00 

CE25  ...  .75 

iOOTH  _  9.50 

250TH  18.50 

304TH  13.95 

3(MTL  13.95 

450TH  .  29.«»5 

FI23.A  6.55 

HK57.8  .  5.00 

HK254  .  r.ca 

RK20.A  5.00 

RK28.A  5.00 

RK34 . .27 

RK38  ..  19.95 

RK47  .  5.00 

RK59  . 75 

RK60  .  1.50 

RK63  .  19  95 

RK65  .  24  95 

RKB72  .  1.40 

RKR73  .  1.50 

T-40  ..  3.00 

VRI50  ..  1.00 

0Z4  0Z4G . 65 

IA7GT  I.OS 

IB3GT  .  1.25 

IX2A .  1.60 

3S4  97 

5U4G . 80 

5V4G  ..  I.IO 

5X4G  . 90 

6AH6  .  1.80 

6AK5  .  1.35 

6AL5  . 90 

6AUSGT  .  1.59 

6BL7GT  _  1.59 

6BY5G  .  I.OS 

6C4  90 

6F4  5.95 

6J4  4  95 

6J5GT  .50 

6TH  .  .  1.50 

I2AT7 .  1.15 

I2AU7  .  1.10 

I2BH7  .  1.70 

25L6r.T . 95 

)5L6GT  .  1.25 

15Z5  85 

— .  ..arv.w  .  50L6GT . 85 

Many  other*  in  stock— Write.  Compart  our  Prices. 
Write  for  Quantity  Pricoe  on  Some  Types. 

Write  for  Details  on  FoHowinp:— 

G.R.  Model  50-B  Variacs  (New) . $100.00 

BC-600— Radar  Xmtr-Rcvr  .  40.00 

BC-6»  I— Walkie-Talkies  . Pr.  150.00 

BARRY  ELECTRONICS  CORP. 

136  LIBERTY  ST.,  N.  Y.  6,  N.  Y. 
Phone;  ftfetor  2-2563 
25%  deposit  with  order*— or  tend  full  remittance 
to  save  COO  charpeo— rated  firms  (DAB)  N/IO 
Day*. 

All  merchondlfo  fully  §uorani9ud 


0A2  . $  1.60 

OB2  .  1.65 

1627  .  18.50 

lUI  (GC)  ..  5.00 

IN2I . 80 

IN2I-B  3.00 

IN23  .  1.00 

IN23.B  .  4.00 

IN34  .79 

2D2I  .  1.60 

2C22  1.25 

2E24  ..  4.75 

2C26  3.75 

2E30  2.20 

2J22  .  7  95 

2J26 .  5.00 

2J32 . 29.50 

2J36  .  65.00 

2J6I  .  22.50 

2K  28  35.00 

2K45  (WE)  150.00 

(3  cm.  Klystron) 
3625  .  3.95 

30PI-A  (RCA)  3.50 

3131  .  .  62.50 

5D2I  .  19.95 

5JPI  .  22.50 

lOV  . 45 

I5E  1.50 

35TG  3.50 

211  85 

300-6  7.00 

371-B  .90 

374.A  7.00 

707.A  10  95 

7C7.B  19  95 

715-A  6.50 

7lS-a  12.95 

725- A  6.95 

809  .  2.25 

811  2.3S 

812  2.7'^ 

813  8.95 


•  •  •  •  A 1 1  tn  1  lun  •  •  fi  1 1  tni  lun  •  •  A 1 1  tn  I  lun  •  •  A 1 1  ti  I  lui  •  •  •  • 

BATHTUB  AND  CHANNEL  TYPE  OIL  CAPACITORS 

Prices  within  reason — let  us  quote  on  your  needs 

91  .35-. 25  ell  voltadea  A  termlnel 

.2  .25-. 25-. 25  leyouts  e  v  e  I  I  a  b  I  e— aleo 

.99  .9  ebaooel  types  YAB-YAT- 

.9-.«9  .9-.9  WAB-WAT  •  •  Special  type*. 

.99-.99-.95  .9-. 9-. 9  Low  voltage  bathtub  cased 

.1  1.9  electrolytlce  *••••••••• 

.l-.l  1.6-1. •  All  materiel  clean  ft  new- 

.l-.l-.l  2.9  properly  packaged.  Froduc- 

•  29  4.9  tloo  Quantity  available. 

Some  day  service  on  receipt  of  P.  O. 

JULY  SPECIAL  •  •  Power  transformer  208  V  3  ph.  pri. 

Delta  3700  V  410  mo.  sec.  Y  connected — o  buy  at  .  $49.50 

ELECTRONIC  SPECIALTY  SUPPLY  CO. 

56  LISPENARD  STREET  BARCLAY  7-2684  NEW  YORK  13,  N.  Y. 


NEW  ADDRESS 
still  the  same  best  buys 

New  Mobile  Power  Units 
w/Filters 

DM21M  14t  in  330v  90ma  out  $6.50 
BD77L  14v  in  lOSOv  330nia  out  SIS.OO 
PE73  28 V  in  lOSOv  3S0nia  out  $24.00 
PE94C  (for  SCRS22)  28t  in  SIS.OO 
PE98  (for  SCRS22)  14v  in  $95.00 
MPIOG  dual  tor  TA2  oa  $75.00 
PE86  24t  in  230v  50ma  out  $4.50 

Shipped  Roil  Exp.  or  Freight  Collect. 

LONG  ISLAND  RADIO  COMPANY 
P.  O.  Box  474,  Montrose,  Penn. 


WESTINGHOUSE 
HIPERSIL  CORES 


OVER  20,000  UNITS  IN  SEVERAL  DI¬ 
MENSIONS.  AVAILABLE  FOR  IMMEDI¬ 
ATE  DELIVERY.  SEND  FOR  LIST  WITH 
COMPLETE  DESCRIPTIONS. 


RAYTHEON  MFG.  CO. 

Surplus  Sales  Dept.  Woltham,  Mass. 
Tel.  Waltham  5-5860— Ext.  2 
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SEARCHLIGHT  SECTION 


TELEVISION  CAMERA 

350  line  resolution.  Easily  con¬ 
verted  to  present  RMA  standards. 
Circuits  available  with  camera. 
Complete,  like  new.  _ 


TEST  EQUIPMENT 

Complete  Line! 

SIGNAL  GENERATOR  804-C 
DUMONT  ZZ4-A  OSCILLOSCOPE 

l-n  HICKOK 

TUBE  CHECKER 

1-Z08  FM  SIGNAL  GENERATOR 

RPC  MODEL 

644  MULTIMETER 

FERRIS  MICROVOLTER  MOD. 

18-C. 

IE-3C  (New) 

TS-IOZA/AP 

1-139  METER 

TS-III/CP 

l-ZIZ 

TS-IIT/CP 

TS.3/AP 

TS.127/U 

TS-5/AP 

TS-ISS 

TS-IOB/APN 

TS-170/ARN-5 

TS-15A/AP 

TS-18Z/UP 

TS-19/APQ-5 

TS-IMA/AP 

TS.34/AP 

TS-ZSO/APN 

TS-3fi/AP 

TS-Z68/U 

TS-BI/AP 

TS-375/U 

TS-IOO/AP 

UPM-KComplete) 

RC.184  IFF  EQUIPMENT 
Brand  New.  Complete. 


APS  4 
APS6 


COMPLETE  RADAR 
MARK  16 


APR-4 


RECEIVERS 
APR  S 


SCR-720  EQUIPMENT 
SCR-584  PARTS 


HEADSETS 

HS-33  Brand  New 

PFJLMAFLUX  DWAMIC  HEADSETS 
4.000  Ohm.  New. 


MK-ZOA/UP  —  New. 
INDIVTDU.ALI.Y  BOXED 

SCR-291  DIRECTION  FINDING 
EQUIPMENT-NEW 

MP-ZZ  MAST  BASE  U/I6  U  PLUGS 
With  Hardware  and  MG19A-New 
Bracket.  RS/ARN  7 

Stl  COLUMBIA  fUCTRONICS  AD 
ON  PAGt  309 


fOCUW®’*  E'-ECTRONICs 

^  CALIF  /j 

Coble  Addreii  COILECT 

SUBfCf  TO  PBlO* 


600  4 

600  4 

600  4 

2600  • 
600  4 

3600  9 

600  4 

600  4 

600  4 

600  4 

2600  4 

2600  9 

3600  9 

600  4 

600  4 

600  4 

600  4 

600  4 

1200  4 

1200  9 


BARRICIIt 

STRIPS 


P-l6l-*4  . 

p.ftl.H  . 

S.IOI-D-MOO 
S-3M-A8  ... 
t-m-ccT  .. 
P.SOB.AB  ... 
P.306.CCT.L 
S>906-rHT  .. 
B-BOt-AB  ... 
P-3I2.AB  ... 
P.6I2-CCT.L 
P.3IS.FHT  .. 
P-3I5-EB  ... 
P.3IS.CCC  .. 
8.3IS-AB  ... 
S-3IB-AB  ... 
P.324-FHT  .. 
P-324-CB  ... 
B.330.AB  ... 
B.404.AB  ... 
P.406-AB  ... 
8-406-CCT  .. 
S-408.CCT  .. 
S-2466-SB  ... 
Pe24l2eSB  . 
S-24I2-CCC  . 
S-692-06  ... 
Pe666.CE  ... 
Pe$IO-CE  ... 


BRAND 


NEW 


.  S.  GOV'T 
SURPLUS 


GUARANTEED 


m 


Q 


TRANS¬ 

MITTING 

MICAS 


BATHTUBS 


mm 


''U6"  ond  ''UHF"  CONNECTORS 


SELECTOR 

SWITCHES 


UG-29/U  U'lAP 

UG-a7/U  W-IRTY 

UG-'^/AU  U-IBP 

UG-H/U  iB-lR 

UG-M/U  6>>1D 

UG-M/U  U>18PN 

UG-IB2/U 

UG-IW/U  CN  4412# 

UG->2M/i;  CN  44I21A 

UG-240/U  CN  441S1 

U>IAC  UG  97/V 

66-IP 

66-U  PRICES  ON  RBQUtfT 


UG-9.'U 
0^16/  U 

U&IVU 

UG-U/U 

UQ-U/U 

VG-lt/U 

UG-I9/U 

00-36AJ 

UO-2t/U 

UG-2IB/U 

UG-22/U 

UO-24/U 


Poto  Po*.  DMk  Ttp*  Each 
I  11  1  BAk-«/6l)tl  .40 

\%  II  I  BAk-D/BbtC  .64 

III  0«v«6tf  .94 

16  3  b*k>n/&tf  .44 

3  11  I  bak-4btf  .79 

6  4  3  bAk*a/u(c  .96 

6  6  3  OM/Bbtf  .46 

6  11  6  bak-a/Bhti  1.49 

10  9  I  e«r<4btf  3.69 

10  3  4  bak-Qribtc  1.69 

•Char  typM  lA  Mock) 


JoiiM 

Comfctort 


BIRTCHER  TUBE  CLAMPS 


I4-I46-Y  ..  . 

17.246  *11  21.. 
20.I60.R/L  .. 
20.161. R/L  .. 
typ49  in  tt4ck 


P.5I2.CE  . U 

Mony  otfitr 


ALEXANDER  MOGULL  CO..  INC 

161  Washington  St.,  N.  Y.  6,  N.  Y.  WOrth  4-036' 
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-CONNECTORS- 


WILGREEN 


99  Murray  St.,  New  York  7,  N.  Y. 

for  Immediate  O^lhtry 

Write  or  Phone  -  WORTH  2-7423-4-5 


NEW  t  USEO^COMPLETE  LINE  O' 
Boa  Brakoi  PrvEi  Bfoket  Ne4(K*rt.  Sh< 
Pwn<h«t  lolU.  Spot  Wolderi  _  D<  A<ro 
Wh.ln«>r  Equipment  0U 

B.D  BROOKS,  INC.  36i  *tio. 

Botlen  Moit  Tot  HAncoch 


SIOO 


SEARCHLIGHT  SECTION 


-  TELEMARINE - 

The  Best  hi  Electronic  Surplus 


SF*I  Radar  Eqpti.  10  Ontlmeter.  Brand  New  with 
oomplete  apareti  to  i08ur«  over  10  years  of  continuous 
oueratlon.  Includes  oiutor-seneraior  set  in  each,  all 
wate-tfuida  plumUna,  instruction  books,  etc.  19 
per  set.  export  packing. 

PRICE.  EACH  . $2,500.00 

BsachMastar,  250  watt  Portable  Sound  AmpliRer 

Syttems.  with  nine  speaker  rack,  tubes,  mike,  cables, 
and  spares.  Operation  from  110  volts,  one  ptiaae, 
rtu  cycles  AC.  JiUcellnut  and  New  condition  units. 

PRICE.  EACH  . $485.00 

rase  of  spares  for  above.  PRICE . $100.00 

Wsstsrn  Electric  Model  HLAS,  500  watt  Sound 
AmMIOor  Systems,  oonsisting  of  40  watt  lYe-Ampil- 
Her:  500  watt  Power  AmplUTer  with  built-in  power 
supply,  expander-compressor  circuit,  internal  blower- 
ventilation.  30  kc  M'asing  oecHlator  circuit  for  mag¬ 
netic-tape  rectvding,  volume  and  meter  controls:  two 
speaker  racks,  each  with  6-60  watt  dynamio  bom 
units.  Operation  from  115/830-3-00  At'.  New.  Un- 
u-sd.  Complete  with  tubes,  cables,  ci»nneciorR  and 

InsrructlMi  manual  EACH  . $895.00 

Wilcox  36A  Rectifttrs.  single  cabinet  unit  containing 

4  separate  transformer  rectiner  power  supplies,  cap¬ 
able  of  supplying  DC  tultage  to  one  or  mw^  9M(' 
transmitters  and  one  or  more  Wilcox  50A  Modulators 
I  which  are  designed  to  moilulate  a  90C  3  KW  KF 
thitput  Transmitter.  Hai  terminal  connections  for 

5  06t!  Transmitters,  and  for  local  or  remote  operation. 

Measures:  72"  high,  29^'  wide,  and  24^4'  deep 
(Operates  from  220/.3/SO  AC.  Nf:W  e.ipt..  complete 
with  control  relays,  tubes,  power  trsn-sformer  rre- 

inoieil  for  shiMiit).  ln.vtruction  manual.  WRITE 
FOR  PRICE. 


AH 

”3100" 

”3101 


Black 


3102" 

”3106" 

”3108 


Mellomyne 
Inserts 
in  Stock 


Catalog  On  Request  CLAMP— ALL  SIZES 

FOR  TYPES  AVAILABLE  SEE  ELECTRONICS  BUYER'S  GUIDE 
- QUICK  SERVICE  OUR  SPECIALTY 


TS-47  /  APR 

Signol  Generator.  40  to  115  me  and  IIS 
to  500  me9acycles,  butterfly  condenser 
tuning  with  direct  precision  calibrotion. 
Solid  construction  and  shielding,  with 
built-in  power  supply  which  operates 
from  80  to  220  volts  AC,  50  to  2600 
CPS.  Complete  with  instruction  sheets, 
tubes,  and  connectors.  NEW  ond  like 
new  units.  EACH . $140.00 


BC-348  Receivers,  like  NEW  condition, 
complete  with  tubes  ond  dynamotor. 
EACH  $140.00 


TURRET  j 
SOCKETS 


BC-221  Frequency  Meters.  Excellent  to 
LIKE  NEW  condition,  with  colibrat^ 
charts/  tubes  and  crystol.  EACH  $85.00 


TC8.  Ship  Radio  Transmitter- Racaivers.  for  12/24 
ll.*)  230  V..  DC.,  and  115  V.  AC  1‘nwer  SuLiplies. 
all  aiailable.  Also  TCS  spares,  new.  export  wrappeit. 
Radio  telephone  and  radtotelegrapli  at  20  A  40  watt. 
1.5  to  14.0  mo.  Complete  with  all  aoces.surleK.  Ex- 

I’ellent  I'ooditlon.  RAi'H . $M0.00  up. 

RCA  Models  ET-4332-B.  and  ET.4336  Radiotele- 
phona  Transmitters.  250  Watts  output.  Freq.  2.0  to 
2*>  0  me.  front-panel  band  iwltohlng— no  plug-in 
o«*lls.  crntal  or  VFD.  1’^  4 — 866.  2 — 2-813. 
and  1—807.  Dim:  5T'x17*'a24*'  deep  Excellent  Con¬ 
dition  units.  Separate  Speeeb  Amplifiers,  to  mateh. 

also  available.  Transmitter,  EACH . 5^.00 

AN/CRT»IA  Sonobuoy  Transmitters,  for  mine  and 
submarine  detection.  With  parachute,  tub^.  etc., 
reatlv  fre  rgH*ratlon  (except  standard  ftpes  drv  bat¬ 
teries).  Operates  st  67.7  me.  Excellent  to  New  con¬ 
dition.  PRICE  EACH . $55.00  and  up. 

Sound-Powered  Head/Chest  Sets.  IlC.^  Type  Ml- 
21'-(-l<.  Complete  NKW.  packed  for  export. 

EACH  . $8.75 

Model  ATD  Aircraft  Transmitter,  mfd.  by  Bemlix. 
50  Watts  A1  A  A2.  40  Watts  A3.  4-Channel  motor 
tuning  1.500  to  9.050  KC.  I'omplete,  with  tubes.  24 
V  IHnamotor.  remote  control,  connectors,  spare 
psrr4  m  box.  aU  NEW’  Equipment.  Export  Packeil. 
Per  Sot  . $l75.r 


PLUG-IN 

UNITS 


3100,3101.3102,3106, 
3108  with  any 
SUFFIX 


SEE  JUNE  ELECTRONICS  for 
TWO  FULL  PAGES  with 
PRICES 


Widely  Known  for  Fair  Dealing 
ond  Good  Serrice 


HAROLD  H.  POWELL 

632  Arch  Street  Philadelphia  6,  Pa. 

MArket  7-5650 


RADIOSONDE  AN/AMQ-1,  meteorological 
transmitter  with  sensitive  instruments  tor 
measuring  pressure,  temperoture,  ond 
humidity  ond  means  tor  modulating  trons- 
mitter  so  thot  this  intormotion  is  trans¬ 
mitted  while  unit  b  in  flight  suspended 
from  a  balloon  (not  supplied).  Stondord 
bottery  powered,  NEW,  complete  in  cord- 
boord  casing,  pocked,  ready  tor  immedi- 
ote  use  otter  iostalling  batteries.  Lorge 
Quantity  Available.  WRITE  FOR  PRICES. 


Ballantine  .  .  T8L-394  .  .  Dumont  .  .  IE-19  .  .  R.C.A  .  .  TB*t70  .  .  Howlatt- Packard  .  .  TS-3  .  .  Ganaral 


TEST  EQUIPMENT 


»  The  largest  and  most  varied  stock  of  Electronic  Test  Equipment  * 
S  available  is  performance  guaranteed  by  the  unexcelled  facilities  and 
”■  competent  engineers  of  I 

I  WESTON  LABORATORIES  i 

M  Weston  93,  Massachusetts  % 

Boonton  .  .  T$-I4  .  .  Stoddard  .  .  T$-i73  .  .  Lavoio  .  •  TS-27  .  .  Procision  .  .  T8-iOO  .  .  Shallcross  .  .  BC-787 


LIMITED  QUANTITIES  Followin«:  R.89^ARN.5A 
Recaivors.  new;  APN-4  Indicators;  TBY  2  PortaMe 
28-80  me  Transceivers:  TA-I2B  Transmitters;  Model 
NAA  Underwater  Ultrasonic  Beacon  Transmitters: 
Model  ZB-3  Aircraft  Homme  Adapter  Equipment: 
Portable  Tect  Oecillators  for  ZB  Eqpt.;  RT-3;ARN-i 
Altimeter  Transmitter-Receivers;  Receivers  for  OP-12 
or  13  O  F.  Recelvinq  Eqpt:  Radio  Receivers  BC-733- 
D;  Model  ATD  Aircraft  Transmitters:  BD-72  Switch- 
tMMTds:  500  Watt.  HO  DC  to  110  AC.  60  cps  motor- 

Kerators.  Also.  BC-603  Receivers.  BC-604  and 
-684  Transmitters,  BC-S20  and  BC-659  FM 
Transceivers.  PE-97.  117.  and  120  Power  Supplies: 
ShIp-te-Shore  Radio  Teiophone  for  32  V.  6  110 
V.O.C.  operation.  Larie  quantities  of  transformers, 
power  and  audio,  filter  ehokee.  Radar  fittinfs  and 
accessor!  ee. 

AU  PRICES  FOB,  N.  Y.  C. 

Maitial  Ottared  Subfoct  to  Prior  Sale 


SHEET  METAL  MACHINERY 


- CONDENSERS - 

OUR  SPECIALTY 

OIL  FILLED  A  TRANSMITTING  MICA  TYPES 
AU  ValuM  and  Voltaga  Rating* 

Wo  la*ita  Tour  laguiria# 

TECHNICAL  RADIO  PARTS  CO. 

5S7  McDonaM  Av*.,  Brooklyn  IB,  N.  Y. 


—  TELEMARINE  — 

COMMUNICATIONS  COMPANY 

540  Wo<t  27fli  Street 
NEW  YORK  I,  NEW  YORK 
CaMe  Address:  Telemarine.  N.  Y. 


July.  1951  — ELECTRONICS 


ARE  OUR  SPECfAlTY 
WE  HAVE  OVER  200^ 


Otum  AfNCR.  TOTAUZATOn.  24V  DC. 

SPOT.  M4  okM.  Aati^apMity  Arms.  #R134  1.2S 


2StU-0  mM.  24VDC.  SPOT.  IM  Oka*. 

#R172. .  Ui 

72k2  ARC,  34VDC.  DPST  0.0.  9M  okm^  \aU* 
C«p*cily  Am*.  c:*r*wc  ImoUUm.  ^n3S4.  . 


RECTANGULAR 


T  600  lUS 

&<0  S  IM 

I7.S  290AC  S.2S 

nit«r^«  SOVSA  M 


•K4 

•ONTOT 

ta*o 

ISNO 

SSLTGT 

atoM 

a04TL 


SEARCHLIGHT  SECTION 


ELECTRONICS  — 7u/y,  195/ 


Cable:  COMMUNIDEV  Tal:  AO-4-4174,  S 

★  ★★★★★★★★★ 


COMMUNICATION 
DEVICES  CO. 


Wt  ALSO  HAVi  LAtOi  STOCKS  OPt 


AN  CooMocton  Coatrol*  RNoya 

APC*4  CryttoU  IlMliton 

BloOloi  Potto  Fittoro  Strvo  Xfoiro. 

Com#  fiiMt  Skoek.Moootf 

CopAeltoft  HorRworo  Sockolo 

Coranitooi  Iroo  Coro  Sliiio  SMoMttl 

Coraalet  Kooko  Stritekot 

Ckokot  Potootioaottrt  Trootloraon 

Cir««lt  Brookort  <tlno*#otlii«)  Tokot 
Collt  PmIm  Xfan.  Aoi  Otkoro 


MINIATURE 

RELAYS 


tun  TELCCHROM  J4VDC,  SPST  e.o.  3«0 
akin.  <HI7« . 

tSM4  PMICC.  I4VDC,  SPST  n.o  300  ota. 
#R17Q . 

SSS42  TCUtCHRON.  24VDC.  M*k««  $  Bmk* 
On*.  300  obm.  Anti<<'*pni  ity  Am*,  Lnw  Lo«* 
B*k*liU  loAnUtMO.  #R171 . 


ttS2t  TCLCCHitON  12VDC.  6PST  n.o..  ISO 
ohm*.  #R14S . 1.1$ 

SSMt  RBM.  24VDC.  DPST  n.*.  300  oka. 

#R*45 .  1.2$ 

l$U7  6.  C..  24VDC.  Double  M*k«.  300  oka. 
#R100U .  1.M 

$$•27  RBM.  9*aen*  RlOOG.  IRlOtR  .  IM 

$$•27  ALLIED.  Sam*  •*  R109G.  IRlOl .  !.$• 


OUAROIAN.  24VDC,  SPST  n-o.,  300  okn 
Anu-C«p*c*tjr  Am.C«raBi*In*4u*tioo  #RI 


AUAll  CLARE.  12VDC.  DPST  n.o..  120  oka*. 

IR246. .  1.2$ 

Amn  CLARE.  24VDC.  DPST  n.OL.  2$0  oka*. 

#R3S2. .  ia$ 

P2  LEACH  (Pnif  on  BakoliU Strip)  Eack  Ralay- 

6VDC.  SPOT.  12Sokaa.  #R3S3 . 1.2$ pr 

ZH77«2»-1  AUTORMTIC,  12VDi:.  Make  Ona. 

Braak  Tw<k  640  oka*  Doal  Tetopbon*  Typa 

Cootacta  #R244 .  .•$ 

7471C7»  G.B.  SVDC  SPST  nx.  M  oka*.  7RS4A  .$• 
2VDC.  SPOT.  12$  oka*.  |R173 . •• 


OIL  FILLED  CAPACITORS 


SOLENOIDS 


BSA  ALLEN  BRADLEY  24VDC  SPST  SOA 

lMohaa#H10S  .  »$•*» 

B$AHARTCat.#642R4  SPST  SOA.  ISO  ohm*. 

IRIOSII .  . 

D$A  SQUARE  D  24VDC  SPST  SOA  ISO  oka*  ^  ^ 

#R2S  .  *•** 

D$A  CUTLER  HAMMER  24VDC.  SPST  SOA  ^  _ 

100obin*#R24  «•«* 

D4  AUTO  UTS  24VD<:.  SPST  200A  90  okaa  ^  ^ 

#B174 .  >*»• 

B4  HART  MS69A  Cat  #694R19.24VDC.  SPST  ^ 

200A.  7SokBe#Rl27A .  $•$$ 

BO  CUTLER  HAMMER  6041H139A,  24VDC.  ^ 

SPST200A.  10ohaM#Rl30 . .  $.$• 

BO  AUTO  UTEtPEC|S2424A.24VDC.  SPST  ^ 

200A  6oka*  ^R12t .  a*** 

D1  ECUPSE  DIEA  S2S2S.  24VDC  SPST  200A  ^  _ 

6  okas  tHltb .  >•$$ 

CUTLER  HAMMER  6041H36A.  IlVDC.  SPST 

200A  17oha*#Hl2l . 3>$S 

D1  CUTLER  HAMMER  Dl-9432101.  24VDC.  . 

SPST  200A  SO  oka* .  $•$$ 

LEACH  SOSOeSP.  12VDC.  SPST  SOA.  IS  okas 

#R12S .  IM 

LEACH  79722.  24VDC.  Dbte  Maka  A  Break  _ 

SOA.  and  SPST  n.a.6S  oka*  ^R13I. .  2.N 

Q.E.  429096.  Pta*iic  Backaad.  24VDC.  SPST  .  I 

SOA  ISO  oka*  ^R23. .  !•$$  ' 

Q.E.CR2792D116W2PtMtkEacla**d.l2VDC.  _ 

SPST  lOOA.  30  Oka*  #R23B. .  •  •• 

EPCO  S47D.  13VDC.  SPST  SOA.  SS  oka*  _ 

#RI22. . 

RBM  BNS.  14VDC  SPST  SOA.  200  okas  #R224  1.M 

D.E.  CR2000SMA3.  24VDC.  SPST.  200A.  SO  ,  _ 

oka*  #RS9B . . . ^oOE 

a.E.  CR9S3SE100A2.  24VDC.  2  awitekatta*. 

DPSTax.  4SPSTax.loagtkra«|R132.  ..  $.9$ 

DUARDIAN  34SSS  Ihul  Utckia«  24VDC  aa 
■aciifHi  IHMible  Maka  A  Braak  A  Altarnate 
Dottbl*  Make.  Br««k.  lOOA  ooaiacts,  24  _ 

ohow  #R222. .  $>^ 

B.E.  M29J692-1  (No  CootacU)  10-12VDC— 

Micalai  Flipper  Am.  Relaaaas  at  2VDC 
#Ri67 .  Ie2» 

OIL  FILLED  CAPACITORS 

BATHTUBS 

Mia.  WVOCT4rm  Eo.  MM.  WVPC  T4nn  Ca. 
MI  4M  Bat  .U  1.*  4M  Sida  Jf 

M  l  4M  Bol  .44  2il.t  tW  (X)  SM.  .U 

*.l  444AC  Sid*  .44  X.4  4M  Sida  44 

4.1S  too  Top  .44  1.0  too  Bat.  44 

t.S  too  BoC  41  '  4.0  30  (I)  Sida  .44 

0.3  too  Top  -M  I  30  13  (I)  Sida  J4 

M.44  400  Sid.  .44  '  100  13  (l)Sida.44 

CHANNEL 

4Hd.  WVDC  Ttrm  Co.  I  MM.  WVOC  Tarm  Ca. 


KAVE  $$  OA  BRAAD  A 


EW  TVBE5II 


.  pa  «n  733A/0  1400 

OTHlk  TYPfO  IN  STOCK!  304*  0*pam  w>« 

^  J.  S.  H.  SALES  CO. 

!»'  Otol.  E-2.  7532  Mtlrol.  Am..  Ltt  AnotiM  44 


2331  Twelfth  Ave. 
New  York  27,  N.  Y. 


Complete!  New!  Quantities! 


Other  Choice  Selected  Trans- 
mittere.  Receivers  and  Combina¬ 
tions.  Handy-Talkies,  Walkie- 
Talkies,  Portable  Radars  Also 
Available. 


Pictorial  listings  on  request. 


★  ★★★★★★★★★ 

R.C.A.  Model  Mi-8167 

TRANSMITTERS 

Point-to-point  communications 


Freq.  Range:  2000  to  20,000  Kcs. 

Output;  350  Watts  C.W. 

250  Wotts  Radiotelephone 
Input:  190  to  250  Volts  AC  50/60  cps. 

Size:  60"  high,  17"  wide,  27"  deep 
Tubes;  8073,  813s,  BOSs,  8663 
Master  Oscillator  unit  built-in,  fully  shielded 
and  stoble.  All  self  contained  including  an¬ 
tenna  network.  Crystal  Multiplier  units 
(available)  fits  in  place  of  M.O.  unit.  Speech 
amplifier  is  only  external  unit  and  has 
110  220  V.  AC  input,  four  stages,  high 
gain.  Total  net  weight,  625  lbs. 


ORMAN 


I5TRIBUT0RS  NC. 


94  :‘)  MlRRtCK 


BOUKVARD 


JAMACIA  N.r-  Rlpuo.u  9 


SEARCHLIGHT  SECTION 


BRAND  NEW  STANDARD  BRAND  TUBES 


CATHODE  RAY 
TVBES 

3<:pi  si  I.W 

3DPI.  .  4.%5 

IPP7  .  l.W 

4API4  .  4.45 

5API  3.44 

5FP7  3.45 

7BP5  .  13.45 

7BP7.-  4.45 

4LP7  .  U.45 

lfBP4..  13.45 

ULP4  .  31.54 

13LP4A  .  33.33 
14BP4 ...  33*34 

I3DP4A.  .  34.44 
13RP4  ...  37.44 

17BP4A  .  37.44 
14AP4A ...  33.44 

I4AP4B .  33.44 

34CP4 .  33.54 


3434. . 
3431 
8435 A 


373A 
374  . 

373 ..  . 
874  .  . 
431A  . 

454 

455 
453  . 
457  . 
453A. 
434A.. 
1348  . 

1344. . 

1313. . 

1313. . 

1314. . 
1334 

1335. . 

1333. . 

1334.. 
1333  . 
1343 
1851  . 

3451. . 

7143. . 

3411.. 
i  3413A. 


OA3  \R75 
OB3  VR44 
OCJ  VR145 
OD3  VR154 
IB33 
1B33 
IB3'^ 

1B34 

IB33 

IB53 

1D3<;T 

114 

1R4  1344 
K:33/7143 
3C33 

K:34  RK34 
3C;44  . 

x:44 

3J33 

3J33 . 

3J33 . 

1131 . 

U33 . 

2K35 . 

3V3C . 

2X2 . 

3A4 . 


.75  531 . 

.74  533  . 

1.45  554 

.44  744A 

.35  74IA 

4.75  743A 
14.45  743A 

3.45  744A 

.75  745A . 

13.44  747A  . 

18.45  747B 
33.35  743A. 

14.45  714A,  3411 

14.45  713A . 

j»  25  TI4AY 

\ill 

5?5 

3.45  7I5C 

1.54  731A _ 

8.45  722 A 
*1  ”  JWA  B 

734B 

1.54  735A . 

34.54 . 734 A . 

44.54 , 341A  .  . 

13.34  1  343  RK35 


3B7  1341  .44 

SB33  EMC  3.75 

3B33  3.75 

3C34  1.45 

3(:38  4.45 

3D3  1344  .  44 

3I>33  4.45 

4A1  1.75 

4-354A  34.54 

4B33  S3H44  4.75 

4E37  3S7B  15.45 

4J33  144.54 

4J33  154.75 

4J34  145.44 

4J35  145.44 

4J43  744A  37.54 

5D31 .  34.54 

3.\J5 . '  3.35 

3B3 . 9  .48 

3C'^ . *  .83 

3C31 .  14.45 

3F4 .  5.75 

3J4 .  3.45 

7A7 . 9  .84 

7<.i4 . 44 

7E5 . •  .74 

7E3 . •  .34 

7F7 . •  .45 


I4Y . 

13.A3. 

34G  .  .  . 

34  44 

45  Spec 

144TH 

i53TH 

345B 

311 

3I7C  . 

354R 

354TH 

354T1.  , 

385.A 

383 A 

344TH 

344TL 

347A.. 

314A 

313A  . 

334A  .  . 

331A..  .. 

353A.... 

371B..  . 

333A  .  . 

454TH. 

454TL. 

!  534 _ 


C5B  .  .  . 

C3A.  . . 

C3J . 

CRP73  . 

EII43 

FG31A.. 

PG144 

HY1I4B 

HY315 

REL5  .  . 

RK35  . 

RK34... 

RK73.. 

RK73... 

V’T44  . 

VT43 

VT137  ., 


Tt'NGAR  BULBS 
3  AMP 

#384414  .  4.75 

WectlngboUBC 
Recclgon 


MARITIME  INTERNATIONAL  COMPANY 

n  State  Street,  New  York  4,  N.  Y.  Cable  Address  "Foxcroft"  Phones:  DIgl 


SORRY,  NO  RETAIL 

SOM  M3«I4«4  Bmhinft  for  Pencil  Flathliahtt. 
30M  Tw3-»rent  Seckete  (for  bottorioe). 

ISOO^iM  SS4  RCA  Boxed  Tuboe. 

1503— 37IA  &  37IB  Jon  Tybet.  Also.  0LP7  ESCPI. 
1500—300  RCA  2000—1630  RCA  Boxed  U8. 

SO— OynBmotor  AD.2— 14V.— 3A.— 220V.-O6A. 
2000— T  4</t  BAyonnet  6.3  Volt. 

3000— RbeMtBte— IS  Otim  3  Wott. 

SOOt^Tov  Telekeyt  (cheop). 

Verlotte  Larfo  Antonno*. 

400— 2-tMbo  Ampl.  (ChouU  only,  no  Tubot  or 

800— 3-tybo'Aiiipl.  Chotels  (portty  oseembled). 
SOO— OuAl  Coll  8ott  <F  4  N  RonpoO  for  RU-17 
Aircraft. 

$00— Coll  Sett  CW  47I3S  (Ranee  2000.2500  KC). 
2SM  Pilot  LIffttt.  Serow  Bate— Four  Volt. 
3000—2630  Mfd..  3  VAC.  Sprapue  4  Solar  FP. 
Moulded  CERAMICON.  IS  MMF..I0S. 
RESISTANCE  WIRE.  750  obint  per  ineli  (free 
tamplee), 

SOLDER.  40/66  KESTER.  solid,  .03(P  dia  (free 
sample). 

BATHTUB  CDND.,  .1.600  volt,  tide  terminals,  ore. 
RF  Choke,  one  mh.  pty  3400.  I '/s'  piftalls  (sample). 
APC  air. trimmer  condensers;  pty.  from  8  to  40 
plates. 

ASS’T  WAR  SURPLUS  TRANSFORMERS. 
CHOKES,  etc. 

MAIL  NAME  OF  MFR.  4  HIS  PART  NUMBER 
T6-S  Tolepraph  sets,  strain  Insulators. 

RADIO  4  TELEVISION  TUBES.  (BULK  4 
BOXED). 

CARBON  4  WW  RESISTORS.  TUBULAR  4 
MICA  CONDENSERS. 

Gould  Green  Electronic  Surplus 
2S2  Gmnnwich  St.  N.  Y.  C.  7 


TUBE  SPECIALS 


VH105  . $1.15  2X2  . 1  .95 

VB-150  .  1.00  6B8  .  1.25 

1R5  .  1.00  6SI7  .  1.05 

1S5  . 95  866  .  1.20 

1T4  .  1.00  6C21  40.00 

Sat  last  issue  for  others 

ARCBY  ELECTRONICS 

103  West  Liberty 
Louisville,  Ky. 


300  r  Rd. 
500 

lOOO;  $4.95 

(V-2001Ma.2'Sq. 
(V3no/  $4.95 

0-15  ’Ma. 

0-25 

0  50  Each 

0*100 

1-150  rSq. 

0*200 

0-300  $4.95 

0-500 

0-1  IMU. 

0-10 

O-iO  Each 

(^100 

0-200  3’  Rd. 

(h200 

0-500  $7.95 

0-1000 


ELECTRONIC  TUBE-MAKING 
MACHINERY 

For  manutocturtag  radio  tubos.  oloctxoaic 
tuboe,  cathode.ra:y  tubes,  lamps.  New  oad 
used.  Heasonobly  priced,  satislactioB 
quaranteed. 

AMIRICAN  ILICTRICAL  SALtS  CO. 

47  f.  ttli  St.  New  York,  N.  Y. 


Your  Inquiries  to 
Advertisers  Will 
Have  Special  Value . 

— for  you — the  advertiser 
— and  the  publisher,  if 
you  mention  this  publica¬ 
tion.  Advertisers  value 
highly  this  evidence  of 
the  publication  you  read. 
Satisfied  advertisers  en¬ 
able  the  publisher  to  se¬ 
cure  more  advertisers  and 
— more  advertisers  mean 
more  information  on 
more  products  or  better 
service — more  value — ^to 
YOU. 


Hot  and  cold;  aq#  1S42;  uaod  six  months, 
liko  now; 

Insido  dimonsions  30"  x  SI"  x  2t"  high; 

Tomporaturo  control — minus  57*  F  to  plus 
125*  F; 

Doctric  hooting  bank  S  EW;  Sorrol  Air 
Comprossor,  S-otogo;  IVi  H.P.,  3/SO/220 
AC 

Fans  ior  circulotion;  inspoction  in  oporatloa 
Guaraittssd  condition;  F.O.B.  Brooklyn. 


Ksgs  County  Machnery  Exchange 

408  Atlontic  Ave.  Brooklyn  17,  N.  Y. 


DEPENDABILITY  IN  ELECTRONICS 

WE  ARE  NATIONAL  DISTRIBUTORS  OF  PARTS,  TUBES  AND 
EQUIPMENT.  WE  SOLICIT  INQUIRIES  FROM  ORGANIZATIONS 
WHO  APPRECIATE  INTELLIGENT  SERVICE  AND  HONEST  PRICES, 
PARTICULARLY  AT  THESE  CRITICAL  TIMES. 


July,  mi  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


!  2 

c 


CHICK  mSE  MONEY-SAVING  SURRWS  "BUYS"! 


t  q  jipmept 
components 


9 JC'On* 


EPCO 


1  527  I  7*K  $• 
lot  Ang»  2  '  ^  Call. 


CONTACT  MIKE  ASSEMILY 


Coiulsu  of  S  mltoi.  oo-olf  awlteh.  AapUfrlue 
tmufomer.  bAtteiiat.  tettery  cm*  tsd  cooneetor  to 
fttueh  to  RBT  radio.  AC.  DC  or  bottom  porubk. 
TToneodoue  ompUftcotloa  up  to  full  #i%  QC 
foluao  output  ot  touad  lysteai  noed.  V  CaWv 
KB  for  woteb  repair,  dkoel  mflno  Id-  M 
lector  odluetmeat,  cm  englM  dlag-  Poftpoltf 
poeU.  tbeatrlqU  me.  IM  other  u— .  Iw  USA 


Clcoroncc  of 
Our  Eotiro  i 
Stock  of  < 


fl'WAREHOUSE 

ifCLEARANCE 


lO.OW  Tmltieble.  u*«rul  T#rh 

ManueU  tH  thiee  dmettrelty  r«-  \ 

<h*red  prieee  roToftin  evotir  phae*  \\^  a 

ot  fleeboae.  teletype,  power  ualu.  Vf  \\ yV  / 

tnneetittere,  reeeirere,  reiBote  cod-  v  \\  y^r  ^ 
trole,  etc.  Chedi  thle  Met  cere>  X  y^r  JTk 
fully  end  Put  wtet  you  need  for  X 
tetey  end  the  future!  All  price#  joCv 

:SdK2Sui:aur‘“^ 

TRANSMITTERS  X 

RECEIVER  MANUALS  XX 

O  •CP--I90  Tail— ass  NenOle  Talkie .  ft 

O  SCK-OOO— oat  Tank  Set .  fa 

o  SCS'-SOS  .  SI 

•  scs—sos.  sas.  sss  t«— ii^oo .  fa 

e  scs^sosA.  Tiu— 11-4SO .  ia 

•  sea— S03A  . SI 

•  sea— saa.  Tie— ti-«so  .  ii 

o  sea— 300A.  ti»-ii— aaa .  it 

o  AN/TUC- 1,  a.  3.  4.  TM— ti— asoi .  ss 

•  AN/TTQ— 1,  3  Teel#,  Saepe#.  A  Maintananee 

Cewipnienl  . SS# 

•  TCS  Tranamitter— aeeetver  tlanual .  S3 

TELEPHONE  4  TELETYPE  EQUIPMENT  MANUALS 

O  Medel  14  Type  Sar  Tape  Print*.  Part*  U#t  A 

e  Model  14  'Te'tet)^*  PeNeraMr! !  I ! !  ’  !  !  I ! !  !  ?  !  {l 
O  Weotem  Klectria  Veiee  Preeueney  Siaoer  Pack* 

aped  tawiement  . St 

O  !a*«t*m  electric  Voice  Preewency  Teleakewe 

aepeeter*.  Peekaped  lawiement  .  St 

•  Teleehene  eentral  oaice  S^  TC— 3 . SE 

e  Teleekene  Centfel  OPke  Set.  TC-4  .  SI 

e  Trieekone  eantrei  OMc*  Set.  TC— lO  .  S3 

e  aeeeater  Set  TC— IS.  TM— II— aOOS  .  SI 

O  ae— asi  TM-ll-asaa  aemet*  eentrel  Keyie* 


WESTON  AIRCRAFT  METER 

l•M}lllSMiere  $1  RS 
Zero  Ceater  I 

Peetpsid  la  USA 

KB  for  field  •trength  v^RHHflT 
metars.  fiid-dlp  or  tun- 
las  Meters,  brani  ao- 
taons  Indlcstort.  rscuum 
Tdt  iadlcstors.  Brsad  aew. 


AN/AKR-SA  RCVR. 

1000  to  MOO  MC  Rmh 
HI.V0LTA6E 
PWR.  SUPPLY 
IS  KV. 

Write  far 

coaiplata  iafaroratfoa 


BEAM  MOTORS 
3/4  R.P.M.  *3.” 

PotlMld  In  U«A 

With  liwtructlona  for  a#r  with 
no  V  60  py.  UM  TV  aerlsU. 
ham  xtsttoo*.  etc. 


TRANSFORMER 

BUY 

9B< 

llfi  V.  00  cy.  Input- Output 
13  VolU  tapped  at  IS.  11.  10. 
P  at  3  ampe.  Shlpplns  wt. 
4  Iba. 


GRID  DIP  METER  KITS 
$7.9S  PMttaM  la  UM 

100*a  sold!  Tell#  where 
your  equlpc.  la  In  the  fli 

radio  Bee^m.  SS.*!  OfH'.  bV 

range  3  to  170  mrga.  lU- 
quire#  0.3  filament.  150  ^ 

V  DC.  With  inatroctiiin#  m 

on  calibrating  coila.  etc.  m 


VIBRATOR 

TRANSFORMER 

$1.49 

I.  that  aiaWla  rl|.  «  V. 
at  Mi  U.  135  Ma.  Oataat 
V.  Bia.  taa.  Shiaal"!  ait. 


Compora  ThaM  MOUNTING  RACKS  ClaaraiKa  Rricaa! 
a  MT.I7I/U  (Daabla  a  FT.2I3A  (SCR.S2* 

ATR)  . «.5»  Caaij^)  . $2.M 

a  MT.|(7/U  ISiiifla  a  FT-MI  Laran  with 

ATR)  .  1.50  tilt)  . 3.00 

a  MT.I03/APX.I  a  FT.44<  (Lana)  ..  2.00 

(BC-500)  .  2.00  a  FT.40a  (BC-a2« 

a  MT.I37/APQ.I3  3.50  Scaaa)  2.00 

a  MT.I4  ARN.I  .  2.50  a  FT.22SA . I  00 

a  MT.|45A'APS.|3  .  2.75  a  FT-227A  1.00 


a  aa-TT*  Tai-ii-sta  liaa  liait'.'.' 

O  n^7l  Switchbeard . 

e  AN/TPA— a  Pemete  Centrel  Sauipm 
O  TS— aO/TSM  Tie— It— aoi?  Test  Set. 
o  l-ya-i  TM-ll-SOrs  Stenal  Q*f>»rj 
POWER  UNITS  4  RECTIFIERS  TEC 

O  PU-Sn/A  Oenerater  Set . . 

O  PS— 40P  Oenerater  Set . 

•  PS— 7S  Aeneretor  Set . 

•  BA-34  TM— II— ASS  BeetiSer  Unit. 


A  Cempidta  FOREIGN  DEPARTMENT 
Fully  fitaffad  Far  EXPORT  ORDERS 
We  maintain  a  complete  naff  of  Export 
Rprdallsts  to  take  care  of  all  Foreign 
Orden  ('orreepmdmce  and  prompt  repliee 
in  all  languagee.  AddrcM:  ''Foreign  D^ 
partment.  Alvaradio*'. 


DARt.  L-1S,  341  $.  VAnriont  Ava.,  Los  AasaIas  S«  CaIH.,  DUnkirfc  i-2211 


PHDTOCDIV  SALES 


1062  N.  Allen  Ave.  SYcomore  4-7156 
Posodeno  7,  Calif  RYan  1-8271 

WRITE  FOR  OUR  LATEST 

SURPLUS  SALES  CATALOGUE 

WE  WILL  BUY  YOUR  NEW  OR  CLEAN 
USED  ELECTRONIC  SURPLUS:  ARC-1. 
ARC-3,  BC-224,  BC44R,  BC-3U,  BC-342. 
ATC.  ART13.  APS-13,  BC-221,  LM's.  TS-ll, 
TS-23,  TS-34.  TS4S.  lE-ltA,  1-222.  SCR-S22. 
TS-100.  MOO.  or  any  BC,  1.  IE.  TS.  APR. 
APR4.  APR5A,  APR?.  TS-34.  T812,  lOdCBl. 
APA  3$.  BC-34t,  ART-13 


WRITE  FOR  PRICES. 


L.  4  N.  8662  PotenUomAter 

~  EXCELLENT  $366.66 

L.  4  N.  4726  Wbeststone  Bridge  with 

2420C  Oalvsoometer  ..  NEW  356.66 

WcAtoo  760  Eleotronle  AnAlyin 

LIKE  NEW  3ZS.66 

Weston  7M  InsuUtlon  Tenter  O-tO^W  ^ 

meg . LIKE  NEW  75.66 

Weston  776  Analyser . LIKE  NEW  135.66 

Weston  665  Volt-ofam-Milllameter.  esse.  *  > 
and  model  666  socket  selector  ^ 

LIKE  NEW  166.66 
Bristol  D/namaster  Reeorder-CoBtrotkr 
KRQ1631  for  ResMtanee  Thermometera  ^ 

130-146  ohm . LIKE  NEW  566.66 

Bristol  Pyfomaster  Poteotloroeter  Re- 
cordsr  Oontrslier  KR631  O-lOM.  V. 

EXCELLENT  466.66 
VsrlAo-Oeneral  Radio  Type  50A  0-135  V. 

m  60  amps . EXCELLENT  65.66 

APN-1  Altimeter  Indicator  (Kl  M.A. 

6  M.A.  shunt.  250*  dial. . .  . NEW  3.65 

2*  Aircraft  Meter  1-0-1  mllUameter  scale 

ealihrated  50-0-60 . NEW  1.65 

MG076-O-1  Onan  Motor  Generator— 

Motor  115/230V.  60  CT  Mngle  phase. 
Generator  116V.  AC.  480  ey.  6  8  ainpa, 

26V.  D.C.  9  4  ampe .  . NETW  166.66 

Standard  Slgunl  Generator — Messora- 

ments  Corp  Model  78-B  16-26  MC 

190-230  MC  .  . . EXCELLENT  66.56 

Weston  Model  506  Voltmeter  0-20.000  .«* 

volts  with  4  Model  605  multlpUert 

NEW  36.56 

One  of  the  lariest  and  most  complete  electronlr 
surplus  storks  in  the  country.  We  hare  thou«aD<U 
of  tubes,  caperttors.  plugs.  acceHsortes.  transmit¬ 
ters -receirers,  test  equipment,  etc.  Send  us  >our 
requiremeotB. 

TERMS:  PrkAs  f.o.B.  Posodeno,  Californio. 
25%  on  oil  C.O.D.  ordort.  Coliforniong 
odd  3%  Solos  Tox.  Pricos  subioct  to  chonDO 
without  netko. 


LAB.  INSTRUMENTS 

R.  1302-A . $350.00 

iMont  208-B  . $225.00 


Cstler-Htmmer  #616,  116  volt  66  eyek  ooll.  4 
sole  400  velt  25  amp.  eeaUets. 

L.  R.  RUOFF 

«4-1t  SI  A*«,  EhnhMnt,  N.  Y.  HA  t-2tS4 


fob  Sacramonto 
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SEARCHLIGHT  SECTION 


10  MFD. 


.600  VOLTS . 75  CENTS 


AlthMifh  rsttd  At  460V  AOAintt  l..  . . . _  _  _ _ 

eAAAOtt^fl  will  Mitt  All  AAmAMrelAl  Mid  AftTAtA  iu  tOOV  prtVliAi  tOii  thA  AfATAtll. 

AATAtMTA  6AAA  RAt  WAAld  40*C.  MAASMrini  3  S/16  A  2  X  3  2S/32  And  MlpilAd  24  tA  A  AATton.  WAllhInf  42 

AAAAdi  ttlU  ItAAl  ilU  tkA  AAAd  fAT  AH  AKCAllAflt  dHAT  AAd  fOWAT  COfTAAtlAfl  dtlrtAA.  LAAO  lAStin|,  AAtlWAIAly 
lAW  In  dlAlAetNe  lAAkntA  And  avaIIaMa  In  AitfhelAnt  AVAfitHy  for  a  Iatia  mAniffACturor.  SniAll  AUAntltlA^ 
6.67.  CAiton  AUAntitiAA— $.66.  SAmple*  nnon  rAAUOAt. 

WESTON  LABORATORIES  Weitoii  93,  MauachuMtts 


WANTED 


WANTED 

COMPLETE  TUBE  INVENTORIES 

RECEIVING,  SPECIAL  PURPOSE,  TRANSMITTING  TUBES 
MAGNETRONS  AND  KLYSTRONS 
Quick  Action — We  Pay  Cash 

MARITIME  INTERNATIONAL  COMPANY 

11  State  Street  New  York  4,  N.  Y 


WANTED 

YOUR  SPARI  SURPLUS  IQUIPMENT 

DYNAAMTORS  •  SELSYNS  •  AUTOSYNS  •  INVERTERS  •  TRANSMITTEU 
RECEIVERS  •  TEST  EQUIPMENT 
wmd  Ust  ttotfng  cowrfWoii  00^  lowtif  pric«. 

Na  Q«Aiittty  Taa  8«aII  or  Ton  LathI 
C  4  H  SAUS  COMPANY 

MOC  m-SC  CAtT  FAMAOKMA  OTATIOBI  _ A _ PAtADIWA  4  CALIFOUWIA 


TEST  EQUIPMENT  WANTED 

Baoauaa  tAn  mUoo’o  dtfmm  ndforta  nrn  belBC 
noMlnrMnd.  na  oaonunl  ODportimlv  nalnu  to  dlfitonr 
•f  Alfh  qunlltY  tnnt  gmr  nt  prloen.  If  you 
•vn  naj  of  Um  foUovliif  plnenc.  pl«knn  vrlto  or  call 
enUnet.  Wn  will  promptly  ndrlM  too  of  our  bant  offer. 

iAC  TtU  TtlM  T%t99 

LAF  TUA  TtlllCP  TUnS 

LAQ  TWk  TtlS6A/AP  TtSM 

Tt$4/AF  TtliS^AF  Tt270A 


1221 
T4VAP  TASS 
Ttl2  TAM 


.>16S^A 

TtlTS/VM 

TS174 

TftlTS 


Wn  wUl  nlno  purcbnnn  Bnd-Lnb  oQulpoMBt.  QB. 
fWrln.  Boeatoa.  Btoddnrt.  DooUtU^  Hnwlott- 
ftoknrd.  ma.  Proamt  totUm  nmond. 


Ti/utoH  93. 


WANTED 

TatotypnrrlMra  aoa>pl*l«,  aaapaaaali  m 
rails.  Asr  qnasfllr  ood  soBdHIssi 

W.MM,  Blsetrsnles 
tit  W.  4tB4  RU  NSW  York  II.  N.  T. 


WANTND 

WESTERN  ELECTRIC  VACUOM  TUBES 

TfM  Itir.  IRSr.  trSA.  »4A  sr  1.  tltil 
s*  B.  ttlA.  Site.  tSSA.  IttA.  tSRA.  tOA. 
EISA.  SSSA.  STSA.  ST4A.  StSA.  MAA.  lllA 


WANTED 


400  cycis,  11s  vsm,  2  «b  S  kw  sBlrst 
MOTOR  ALTERNATOR 
00  cycM  lapst 
MR.  MHStUAU 
EASTERN  AIR  DEVICES 
SOS  Oson  Straat  Risoklya  17,  N.  Y. 


WAHTID 

AMPHENOLS— UHF  CONNECTORS 
PULSE  TRANSFORMERS — RELAYS 
NET  WORK— MICRO  SWITCHES 
OV  DYNAMOTORS 
•  c.  iwu  Rm«  l2.-39t  FsItM  01.. 

E.  SMITH  BfsMIyn  I.  N.  Y. 

PBtnt  MAIn  4.2164 


WANTED 

“SO”  TYPE  RADAR  PARTS 

Writ*  nr  Phenn 

World  Wide  Pocking  &  Shipping  Co. 


)50  Pearl  St. 


*  Shipping  VO. 
Breeklrn*  N.  Y. 


WANTED 

DYNAMOTORS 

DM-34,  DM-3S,  DM-36  and  DM-37. 
Mutt  bo  ROW.  Ary  quoRtity. 

W>0414,  BlMtronlc. 
lit  W.  41  St..  N.w  Tork  II.  N.  T. 


NEED  ART-U;  ARC-1;  ARC-3;  DY-17;  TS-12; 
TS-13;  MN-26  J  Of  K;  BC-342;  BC-312;  1-100; 
BC-3M;  BC-4II  Hosdit  Tolki.  (or  osy  port); 
•C-7U  A,  AM.  0  or  C;  1-1 S2A,  AM,  0  or  C; 
TS-47;  tolotypo;  toil  or  any  olBer  eqsipsient. 
Will  tfodo.  Wrilo: 

BOB  SANETT  (W6REX) 

4MB  Dockwollor,  Lot  Angoloo,  Colitomia 


WANTED 

Tubes,  Tost  squipmant  Condonssra,  & 
gensrol  inysnlories.  HIghosI  pricas  paid. 

W-M44,  Electronics 
910  W.  42nd  St..  New  Tork  II,  N.  T. 


Ou/cJi  ANSWERS 
to  your  business 
problems . . . 

Hundreds  of  miscellaneous 
business  problems  can  be 
quickly  and  easily  solved  through 
the  use  of  the  Morchlight  Sec¬ 
tion  of  this  or  other  McGraw-Hill 
publications. 

The  Searchlight  Section  is  classi¬ 
fied  advertising;  you  con  use  it 
at  smoll  cost,  to  announce  oil 
kinds  of  business  wonts  of  inter¬ 
est  to  other  men  in  the  fields 
served  by  these  publications.  It 
is  the  accepted  meeting  place  of 
men  with  business  needs  and  the 
men  who  con  fill  those  needs. 
When  you  wont  odditionol  em¬ 
ployees  or  0  position,  wont  to 
buy  or  sell  used  or  surplus  equip¬ 
ment,  wont  products  to  manu¬ 
facture,  seek  new  capital  or 
hove  other  business  wonts — ad¬ 
vertise  them  in  the  Searchlight 
Section  for  quick,  profitable 
results. 

The 

SEARCHLIGHT  Cloisificd 
SECTIONS  Adyertiiiag 

OF  McGRAW-HILL 
PUBLICATIONS 

American  Mochinist 
Aviation  Week 
Butineti  Week 
But  Transportation 
Chemicol  Engineering 
Chemico)  Week 
Cool  Age 

Construction  Methods  &  Equipment 
Eioctricol  Construction  &  Maintenance 
Electricol  Merchandising 
Electrical  World 
Electronics 

Engineering  and  Mining  Journal 

E.  &  M.  J.  Metal  &  Minerol  Markets 

Engineering  News-Record 

Factory  Monogement  and  Maintenance 

Fleet  Owner 

Food  Industries 

Power 

Product  Engineering 
Textile  World 
Welding  Engineer 

Clat$itied  Advartising  Division 

McGRAW-HILL  PUBLISHING  COJne. 

330  West  42Rd  Street 
NEW  YORK  IB,  N.  Y. 


308 


July,  195/ —  ELECTRONICS 
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CONDENSER  SPECIALS— 

10  mM. — 600  V  $  .75 

TlirM  ttfin.  bot.  mntg.  cHonnel  type.  Dims. 

Two  5  mfd.  sections  roted  400 
V  ot  72  deg.  1100  V  test.  Meets  com* 

merckil  specs,  for  600  V  operation  up  to  40 
degs.  "C^*.  Idool  for  filter  or  power  foctor 
opplicotion  wtwre  rvpMdness  ond  qnolity  ore 
poramount.  Corton  of  24  weight  42  lbs. 

$  65  eo. 

16  mM.— 600  V  $1.75 

DmI  I  mfd  oil  filled  cond.  hermeticolly  seoled 
and  pocked.  Tobe  type  PT*SC-11  meosHring 
)y'x2H’*x2H"  Stud  motg.  centers  2*' 
Plugs  into  stondord  four  prong  socket.  Ouon* 
tity  discount. 

7  mM.— 600  V  $1.45 

Smoll,  high  quolity  oil  cond.  bv  o  lending  mfg. 
meosuring  onfy  2H'*x5V4"x1H**  complete  with 
brackets. 

6  mM.— 150  V  $  .25 

Three  term,  duol  2  mfd.  oil  cond.  complete 
with  brackets,  meosuring  4\4''x1H*'Wxl'\ 

.25  mM.— 6000  V  $1.50 

Stondord  trend  cond.  #25  f  659  meosuring 
Quantity  discount. 

2  mM.— 600  V  $.75 

Stondord  Irond  cond.  #26  F  407  meosuring 
2t/4**xP/4**xr'.  Other  mokes  ovoiloble. 

2  mM.— 1000  V  Bathtub  $  .19 

Side  terms.  Mtg.  dim.  2H**  c*c.  Lorgo  quon* 
tity  ovoiloble. 

Lorge  quontities  of  bothtub,  chonnel  ond  up* 
right  oil  con^.  from  25  V.  to  25  KV.  Trans, 
o^  receiving  mics.  Stondord  Brand  pots,  wire 
wound  pots  ond  25  Wott.  rheos.  Inquiries 
solicited. 

MONMOUTH  RADIO  LABS 

BOX  159  OAKHURST.  N.  J. 


SELENIUM  RECTIFIERS 

F.W.B.,  FWCT,  3<t>.  Volt  DBLR,  etc. 

Finest  materials,  workmanship 
and  immediate  deliveries 
COMPARt  OUR  PRICtS.  , 


Full  Wave  Bridst  Types 

16/14  36/26  64/46 

2  Mips  $2.66  U.76  $6.26 

4  Mips  4.00  6.60 

6  amps  6.00  7.60 

12  OMps  6.00  10.00 

24  imps  12.00  20.00 

tsiin.  Beet.  Treesfermer  New.  Harm,  teoled 
no  V.  00  sy./i.  12.  16.  24.  30.  4  66  V.  Q 

4  MIPS.  . . $3.P6 

—New  General  Redle  Medel  60>B  vmriacs  • 

SloCtdeo. 

SPECIAL  TYPES  TO  ORDER. 

Inquire  for  qirantity  prices 


BARRY  ELECTRONICS  CORP. 

136  Liberty  St.  New  York  6,  N.  Y. 
Phone:  REctor  2-2563 

depesit  with  erdsrs— er  send  full  remittMoe 
te  save  C.0.0  charpm  rated  Ormi  (DAB)  net 
16  days. 

Alt  mofchondiso  futty  gvarantood 


FOR  SALE 

ELECTRICAL  STEEL 

We  COD  oiler  about  26.000#  oi  tO- 
Grade  Strip— .005  x  12H"  "HipeTeil*' 
3Vk%  Transiormer  grade  —  In  CoiU 
weighing  about  900#  eocb — Malorlal 
new  and  prime  but  outside  wrap 
weather  discolored. 

GLOBE  TRADING  COMPANY 

1S15  Franklin  Dotroit  7,  Michifnn 
Mono — woodward  1-$277 


TUBE  REBUILDING 
Large  Tramitthg  ad  Paver  t)fpas 

icooomieol  •  Ciroiwntood 
FRRILAND  PRODUCTS  CO. 
7M  OlYAOn  ST..  N.  O.,  LA. 


WANTED  I 

~  \ 


liN-26-Kor-J 


COMPASS  RECEIVERS 

APN-9,  TS-47,  R-89R/ARN-5, 

ARC-1,  ARC.3.  ART-13.  BC-221, 
BC-34e,  SCR-522,  M  N  -  5  3 , 

MN-41,  RA-1,  MN-31  MI-32 

ARN-7.  ANY  S  E  N  0  I  X  OR 
AIRCRAFT  RADIO  EQUIPMENT, 
DYNAMOTORS,  INVERTERS, 
TEST  EQUIPMENT  WITH  "TS-" 
OR  "I-"  PREFIXES 

Stoto  Condition  ond  Bott  Prico 

AIRCRAFT  RADIO  INDUSTRIES,  INC 

274  Modifon  Avo.,  Now  York  City 


WE  PAY  TOP  DOLLAR 

For  olf  typos  oF 

SURPLUS  ELECTRONIC  EQUIPT. 

Regordlew  of  Coiiditloaa.  Iloody  Cosh  for: 
ART.lSXamar 


DV.I7  Oynaaeter 
TB*l2Test  Sets 
T6  l3Tsct  Sets 
MN.26  I  er  K 
BC-312  •  BC  642 


>  BC-786A.  AM.BerC 

>  I*I62A.  AM-  BerC 
»  ARC*I  •ARC.3 
» Tele^  CMipaent 
•  Any  TMt  Eputpment 
»  T6.«7 

Plus  anything  you  have  In  dectronlca  ICqulp- 
meot.  Bend  your  eomplete  Uat,  preenit  con* 
dlUun  and  aaldnf  price  to; 

WEST  REGION  ELECTRONICS 

Does.  O-X 

1437  S.  Norton  Avo.*  Los  Angelos  1f,Collf. 


I - 1 

I  WANTED 

Your  Surplus  Laboratory  j 
Equipment,  Tubes  and  Parts 

Porticttlorly  items  of  good  quolity— 

Boonton,  FerrtSe  LAN,  G-R,  etc. 

Aloo  MILITARY  SURPLUS  Items,  such  an 
ARO-L  ARC'S.  ART'13,  APR-1.  APR-4. 
APR-6A.  BC  34$.  etc.  Tranamlttero.  Re¬ 
ceivers  nod  compODvntn;  T8-3$S.  T8-17I. 
T8-174.  T8-176.  BC-$tl.  LAB.  LAP.  LAO 
Frequency  Metern;  TS-16.  TS-14.  TS-64. 
T8-t$.  T8-46.  TS-146.  TS-166.  TS-S63. 

BC-ia77.  all  kinds  *'TS-.**  "IE-.  ’  and 

other  Tent  Equipment  needed,  particu¬ 
larly  for  the  Microwave  Region;  Spec¬ 
trum  AnalyMro.  etc.,  also  all  kinds  of 
quantity  atocka,  npare  parts,  plugs  and 
cable.  Sell  NOW,  during  thU  period  of 
temporary  shortage,  and  aid  the  defense 
effort. 

Wo  Buy  for  Cosh,  or  Will  Exchongo 
for  Ntoded  Equipment 

EDUCATIONAL  INSTITUTIONS  ! 

and  others  who  obtained  donations  of  sur¬ 
plus  equipment  from  the  government:  you 
are  now  legally  free  to  Mil.  or  exchange 
this  equipment  with  un  for  Items  you  can 
UM.  Write  for  details,  listing  your  equlp- 
msnt.  with  condition  and  price. 

Pleoso  DeKribe  ond  Price  Your 
Items  in  Your  First  Letter 

We  specialise  la  reconditioning  and  as- 
Mmbllng  complste  Mte  of  equipment  for 
uM  In  the  nation’s  laboratories  and  fac¬ 
tories.  We  can.  for  Instance,  supply  com¬ 
plete  APR-4  receiving  equipment,  wtth 
continuous  coverage  of  the  frequency 
range  SS-4.000  MC. ;  technical  details  and 
quotations  furnished  upon  request. 

Engineering  Associates 

I  434  Potterton  Rood,  Dayton  9,  Ohio 


EQUIPMENT 
WANTED! 

We  want  to  buy  all  types  of  surplus  electronic  equipment.  We  are 
one  of  the  largest  buyers  in  U.  S.  Wr  buy  more  because  we  give  every 
seller  top  prices  and  a  fair  deal.  TELL  US  WHAT  YOU  HAVE.  USE 
COUPON  BELOW— AND  MAIL  TODAY! _ 

Um  following  number,  to  indicoto  condition,:  N-1,  brand  now;  N-2,  awd,  liko  new;  N-J,  lood. 

PRICE  WANTED 


Tt:  COLUMIIA  ELICTRONICS  LTD.,  $24  S.  Su  Podra  St.,  La,  Angaloo  U,  CaHt. 
Noow  . . 

Addron  .  . 
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SEARCHLIGHT  SECTION 


TUBES 


TESTED^UARANTEED  S5Z2 


Prices  Se^iecl  to  ClMfi9t 

7.45  ONOG  .  1.40  12\t'7 


VRIOS  t.4l2E25A/ 


5.45  4A7 

4ASGT 
5.15  4AB4  . 


1.50  4PSGT 
2.M407 

.to  4R7 


20.05  2J4I  . 
15. M  2J42 
52.25  2K23 


.  14.40  4AC5GT 
.  0.75  4AC7 
.  11.05  4AD7 
.  57.54  4Ae5 
.  57.54  4A£4<; 

.  40.54  4APSCi 

54.54  4AF4C: 
40.05  4AG5 

50.54  4AG7 

40.54  4AH5<; 
125.44  4AH4 

14.05  4AJS 

25.54  4AK5 

40.54  4AK4 

40.54  4AL5 

•  24.54  4AL7GT 
.  50.45  4AN5 

27.54  4A<.i^ 
240.54  4A05W 

40.54  4A<.^fc 

^  M  ^■Ml 

.  40.45 
40.05; 

4AR.5 

4AR4 


1.40  48B7Y 
.00  4SC7 
1.40  4SD7GT 


1.20  12AV4 
.40  12AV7 
.40  I2AW4 
.00  12AX7 
1.50  12AY7  . 

.04  12BA4.  . 
.40  12BA7 
.00  12BD4 
.40  12BE4 
1.10  12BF4 
1.50  12BH7 
.00  ik:4 
.40  12F5GT 
.40  12H4 
1.30  I2J5GT. 
.00  12J7CT 
.40  12K7GT 
1.40  12K4 
.40  12Q7GT 
.40  12S4GT 
70  12SA7GT 


70  REL54  4J4  .  54  514A 


.40  HK557G  50.40  474 


1.50  458  VT52-  .55  544 AS 


1  ttiiM  5  05  2E45. .  1-50  5F0441 

0:0&454  :  5:04  CR541AX  1.24  45M45 

I.M  M7.  .  I.OT  CKSJJAJ  l.n  BaUut 

.  J.*«  CKftmX  I.TJ  ipi 

7.MMJ  2.7S  C:KM*AX  I  T*  pmJ 

M  CKMAAX  I.M  PM4 

t;5  MS  5 «  CKMJAX.  1.2  fri 

Ul.  M.M  CKSilAX  1.2  PMS. 

S.45SM  1J.»*  CK57SAX  »  2  A-l» 

i.TtUI  4«.«5  CK5J4AX  I.W  PMk 

2.78  SM  .St  CKSWAX  12  PM7 

2.2S  its  I.S7  CK.S27AX  1.2  PMS 

2  sJ  MkA  l.SS  CKS51DX  .M  t-J 

7:5!  tl?  2S  78  CKSJJpX  .M  „l4B 

s.7st72A  ^  ‘  il 

4.M  GE872A  4.78  <;K4M.AX  .OT  ,*-4 

4.78  872  ■  IS. 78  CK5MAX  .87  22D4 

4  15  874  «2K4« 

7.47  878  >.**  ^'^5?5S3  -2  MS5B 

2.78  884  70SG  I  •• 

2.78t8s  *'2  k88b 

7.75  8714  2M.88  <.K542DX  .M  WI.12I 


C  MS5B  .17 

2  I.72A  .47 

2  Kstn  .14 

2  WI.I2I4  2.71 

2  <  J74  2.78 


2.77  727  f:E25  1  57  GK5MDX  >2  877 


l.ts  <:K548DX.  I.M  44.  Bui  It  .58 

***  in  “®*  '• 


1  IttSNTWGT  2.25  I2SC:7 

1.47  7SQ7CT  .77  12SF5GT 

.77  7SR7  77  I2SP7GT 

l  ,27  7S.S7  1.87  I2SG7 


1.17  WlAU 
.78  417A 

1.17  GLAM 


mItS  HK7S1S  .  78;88  <’2  **•  »®»  >• 


»  2  *7i  *7 

5  74  S4  Tl  . 


.77  7Sr7GTY  1.17  12SJ7GT 


.57  58<:5 
.87  S8(;7 
I  18  S8I.7GT 
.77  58X7 
.87  StVkGT 


?-2  p*>'  *"•  '•  •“ 


■7*  22?  ■  ?-2  *•* 

5?.'u  ...  J*'' 

1.58  2AP1  8.75  syi.mla 


IIF288  15.75  CKI887 


3BPi  .  .  .  7-05  Yw  |MV  IS 
i5E}\,  •J  JJ  M«fd Screw Beee 
l  ^  15"  t55V  44 


iSW  IrtV  ^44 


40.75  2K24  cntd  37.25  ??e4 
40  05  2K  20  30.05 

70.05  2K55  505.44  xatI 


.40  5B4.  .  . 
40  3BS. 
.04587  1201 


8  Ts  4Air5GT. 

*  il  4Ar4 
•♦*4AV5GT 

,JJ4AV4 
‘  K  4AW4 

•  IJeAXSGT 
I  S  4B4G 
III  4B5 
5-40  arat: 


4.04  4V4  2.10  I4A4  1.40  54 

.50  4V4GT  .40  14A7  12B7  .00  RK50 

1.40  4V4GTY..  1.45  14AF7  50 


13.05  CKI447.  .40 

I.45HKI454  154  44 
o.04<:kI4no  5.04 

55.44  CK1404  3.40 


1.14  XXD 
1.04  14B4  .  . 
.40  14B4 


Y78WLS52A  .  5!40Etl48  35  ffP? 

2.75  544  4.04  HY1251Z  5.50 


.1* 

I5*S  Buira  Ere  Lite 
>5.44  ni.im  TvM 


I.H04W4WGr  1.74  14C:5 


.70  575A  075  15.75  1441 


?  2  31PU 

IS  i?E!* 


1.10  4W7G 
.40  4X4 
1.10  4X5GT 
1.40  4Y5 
1.44  4Y4G 


>.04  1412  1.04  cSpA 

.10  1413  4F4X  1.45 
.10  1414  3.45 


.00  HY75A 
1.10  74 
1.40  77 


•  y  5CP7A’. 
,  f?  5PP’ 

?  '2  5FP14  . 


J-55.4/12  24.  44  55V 
IJJI  Ee  .14 

*  S  Xcal  DIodet 

*  S  Meaj  L4te 

Date*  -Leteet 

i  2  „ 


•  ^'25115131 . 

*  ”  1N21A 
‘2  22  IN21B 
III  1N21C 
*111  I5<22. 


1.24  5C24  .  14.05  XSVa’ 

.70  5<;54  3.05 

.eOSCil/ClB  5.45  Xrma  ' 

1.10  5C45  15.45 

.00  5D4  1200.  .44 


1.04  45 
.04  45V 
3.04  44  4Z4 


iliili  IN25A  ;  yii 

,  n  ll;?V  isjjp  »««: 

:2'>N27  tlli 

75  5SE!  ?  2  ,iN27  .  .  3.V 

i  mi2Im  1m 'nw .  *•* 

iMlSSl  liS'NM 

05ili7*^  !22in»  ipi 


1N4G  044B22 

1P5GT . to!  EL5B. 

1P34  2.3014B27 

tOOGT  .80  4B52. 
1024  40.444C25 

IR4  1204  1.20  HK54 


.40i7C4/l243A  .70  RX21 

42.54i7C5  .70PJ22'C 

.  .40  7<:4  .00  22  . 

2.40  7C7  ..  1.40  HY24. 

2.45  7G25.  72.44  24  . 

.40,7C20  40.05  24A 

.40  7ES  1241..  1.25  24G  51 


1.17,144TH 
4.05'  PG144.. 
2.54<PG145. 


11.40  714A  . 
.  4.40  717A 
52.04. 714BY 


.  2^.05  714CY 
.45:710A 
.70  724<rV. 


}J|51in50 
l?12  *^48 
"•S'lN53. 
ii  S  IN54 


.7S  722A'247  .  2.75  5454 


l.t7ll7P7GT  I.S77I4D 


.77  4J4I.  788  .  17.77 
.77  4147  .  .  378  88*P» 
.77  4152  275.88  »F»C 

.78  4T4  2  .  5.75  »F7 


2.I7  25A<:SGT  1.57  II7Z4GT  .  I.57724A 
I.27  2SAVSGT  .77  II7Z7GT  .  I.I7  724B 
.87  2SBOtGT  I.I7  II7Z7GT  1.47  727C 


15.78  .28M  .  1.78  t7FP4  .  .  24.S8i:i2cy 

45.M  2851  1  88  12DP7  ...  12.45  iKU 

.  2.75  R4548  .  37.88  12GPI  ...  47.78  !»»< 

1.57  5514  4  85  lt|P4  .  .  .  27.88 

.88.45,5517  7.75  I2KP4  .  47.88  Svti 

48.45  5517'  I2LP4  . .  .  24;i5 ' iSl! 

47.75  1  GKItl3  3.37  14BP4 _  27.78  ISS 

45.88  ^A  5.75  I4HP4A..  43.78 

5.78  5718  3.27  I7KP4  ...  47.27, jJJTI 

2.75  5454  4  77 , 17LP4A  . .  M.78 '  jSS 

7.155757  7.78, 17M P4A  .  43.78. |S?J 

14.47  5778  5.78  I7RP4  ...  37.78  |SH 

3.75  5787  4.23  I7TP4  ...  37.78  Lu 

12.78  8487  5.7S!|7VP4  ...  43.78 

7.75  5774  3.45  I7BP4  .  43.45 'p.Ki] 


.78  4T4  2  .  5.75  »F7 

.77  4X-588F  85.88  *P*<; 

5.78lSAZ4 

1.17:5022  57.75  7H4GT. 

I.I7  S038  C5B  7.78  7H7 
.77I5U2I  17  38  M  l 


4.77  5814  5.47  713 

3.88  5881  3.87I7I4A 

8.45  HK5744  17.47  Vacuum 


5.78  I7DP4A  .  47.75 

7  37  270P4  ».35  £Krm 

3.78  772  .  t.tsXTJJK 

7.78  785  .  2.75  7*  , 

1??  711  »rw  nTiSSJ 


IJ  Jl'CKTTt'.' .'  ;57 

il  ii  CK787.  1.88 

•’ic  iThermlitore 
■■X*  DU7#10  Vol 


B7 

B22  '5J20 

GL550  4.75{5J3’ 


75|5J3>  :  .  77188  *[*G 

75  5R4GSpec  1-58  7K7 
45  5R4GY  2.25  7K5G 


•■?!  DI778I7  Vol 
•i'S:  Limiter  2.75 
?7S.>»»»>7>  Th8»- 
ji'^.mel  Comp  l.M 
DITt.m  HF 

Meee.aOO 

’  Ic  Bulb  Time 
Delay  .00 


1.20  7X  7/XXFM1.10  RK2RA  . 


1.50  211/VT4C  1. 80512 


2.50  I2AH7GT  2.40  55 


5T5GT 
14.05  SY4G... 
I.2t  SZ5  . .  . 


74  4L4GA 
.00  41.7 
1.20  4N4 


18.08  247A  . 
.50  240B 
.40  25#TH 


.  4.08  HK5004  11.54  Capacitor*  i4.Rl.iK*rKi 

I.M  HK577I  .l8  88  'MMf-Ki  ‘  iwim 

.  2.37  .UX7753  .77  58  5  1.27  “•'•7 

.  2.75  8882R  77.58  58-15  ....  7,78  VarUtoca 

11.77  8885  5.85  7-28  ...  15.78  CW28257/U! 

.  2.78  8812  1.25  12-28  .  7.78  38c  2 

2.78  MI3A  5.78  25-23  ..  15.78  WEco  48A  1.58 

.  11.75  88I4A  28.75  58-28  .  7.78  WEco  4IA  1.58 

.  3.M  8828  1.25  55-18  ...  7.78  Xtal  Freq  Std# 

•  ?•?!  !!!'  '  lS-17  1888X0  3-  - 

•  '  K  Jtil  1  75  7-32  .  18.75  4788KC .  .  . 

1.78  12-32 _  12.78  5888KC  .  ! 

.  12.M  78M  77  25-32  ...  15.75  Htr  Oien  Xi 

.M  7885  RC4BI.75  58-32  ...  12.78,5818/5825  54 

•  H-S  17  7»-ll  11.75  Kc,  Ea.  II 

•  •«•?•  ,  188-32  .  22.75  Tubra  Gtd 

'  !!'?!  ..  Tunaat  Bulba  Ofwa  Fll  8i 

.12.78  Miulaturea  17X877...  3.17  B^kmae  Via 
.  48.7a  2E37  1.47  2aX772  2  75  R'Elit  Onlj 


15.75  Htr  Oien  Xtala 
12.7s,saia/sa25  5755 

22.75  Kc.  Ea.  14.77 


22.75  Tubra  Gtd  Eic 


Myraiex  Corporation  of  Amriir: 


INDEX  TO  ADVERTISERS 


ELECTtONICS  — 7u/y,  /95J 


\rMr>  KlM^ronlcN,  Inr  . ! 

Aeroaaatlcal  Communli^atlonii 

l•:q«ltpaient.  Inr.  . 

\lr  A— rtatrw  Inntrporatrd  . . . 

Alrrraft-Maiinr  rrodurt*.  Inc . 

Aircraft  KmIIo  Corp  . ' 

AIrpnx  Produrfa  Company . 

Aldcn  ProducU  Co  . 

AlIcn-ilnMlIcy  Co . 

.Allen  Co^  Inr..  L.  R  . 

Allied  t'ontrol  Company.  Inr . 

Allied  Radio  Corp  - .... 

Allmetal  Hrrea  Produrta  Company.  Inc. 

Amerlran  Rlrrtii<‘Ml  Heater  t'o . 

American  tiaa  .%rrumulator  t'ompany... 

Amertran  l.ava  Corp . 

\mefliran  Relay  A  Controla.  Inr . 

.Amertran  TdevlNloii  and  Radio  C'o . 

Amerlran  lime  Product*.  Inc  . 

Ampex  Elecirir  <‘orp«»ratlon . 

Andrew  Corp«>ratlon  . 

.Arm  Klertmnir*.  Inr  . 

Arma  Corp«iratlon .  . 

Armro  Hteel  Corporation  . 

Arnold  ICnicIneerlnK  Co  . 

.Art  Wire  ft  Stamplna  Company . 

.Aatron  ('orp<»rat Ion  . 

Audio  Oeclrea,  Inr  . 

Automatic  Electric  Salen  Corp<»nition .  . . 


RallantIne  l4il>oratorle*.  Inr  .  lit 

Rarer  Corporation  IS 

Read  Ctiain  Manufart  urine  t'n  . 274 

Rearer  Gear  Work*.  Inr  . t40 

Relden  Manufarturlne  Co . 10 

Rell  Telephone  la»h«>ratortea .  .  . . 107 

Rendix  Aviation  Corp«»ration. 

KrfIpae-lHoneer  I>ivlHl<in  . t4S 

Red  Bank  IMvIaton  .  ISt 

Rentier.  HaniM  Manufa«’1urlne  Co .  15.1 

Bird  ft  Co..  Inc..  Richard  H .  til 

Bird  RIectrontr  <'orp . tOS 

Rlrtcher  C^orporatlon  t41 

Rlwax  Corporation  .  tIS 

R^ne  VJertrir  Mfe.  Co .  19 

Romton  Radio  Corporation .  141 

Bore  Conwration.  Georee  W . 170.  til 

Rowaer.  Inr . t41 

Rreexe  Corporations.  Inr  .  105 

Rrldeeport  RraHH  Co . tOI 

Rmhaker  Blfft.  Co . t79 

Rmsh  Development  Company  . tO.  251 

Rnnreaa  Battery  Company  ...  tSO 

Rnrtlaeton  Instrument  Co . 241 

Rumell  and  Company .  22 

Biiwwnann  Mfe.  <o .  07 


Calldyitf  Company  . 227 

Cambrldjre  Thermionic  t'orp  . 204 

Caanoa  Rlertrir  Co .  104 

Capitol  Radio  Rnelneertiir  Institute...,  209 

Carhornndum  Comimny.  The .  14 

Oentralab,  INr.  Glohe-l'nlon,  Inr.  .11,  12.  IS 
Chase  Bram  ft  Copper.  Sub.  of 

Keanemtt  Copper  Corp .  57 

Chlraeo  Telephone  Oonnly  Corp..  44,  46 
Chlraeo  Transformer.  Dir.  of 

Essex  Wire  Corp .  104 

Clnrli  Manufartiiiine  t'orp  .  ....  ISS 

Clnema-Telertston,  Ltd.  .  63 

Cleveland  Container  Company  .  10? 

rtippard  Instmment  I.abonitnry.  Inr...  2S8 

Cohn  Corporation.  Sleniiind .  260 

Condenser  Products  Company . 7 

Consolidated  Rnfflneeiine  Corporation..  170 

Cornell-Dublller  Electric  Corp .  101 

Cornine  Glass  Works . 40 

Corry-damestown  Mfe.  Corp . 256 

Coto-Coll  Co..  Inr  . 272 

Cross  Co..  H . 279 


Ihino  Mertrlr  Company . 

Ihiven  Co .  Third  t 

Drdar  .Amsro  <’orp  . 

fVIro  RjmIIo  Division.  General 

Motors  Corporal  Ion . 

Dial  Llffht  Company  of  America . 

l>ore.  Inr.,  John  L . 

Dow  Comlnir  Corporation . 

Driter-Martis  Company  . 

duPont  deNemours  ft  Company  (Inr.) 

K.  I..  Elertrorhrmloals  I>ept  . 

Polyrhemirals  Dept . . 


(iamrwell  ComRMn>  . 

tienerml  Radio  ComiMiiy  *•* 

tieneral  Electric  <*onipany, 

.Apparatus  Dept.  .17,  S5.  60,  61,  IT#,  2^ 

Carboloy  Dmt . .v  ;5’  «S! 

Electronics  Dept.  51,  75,  15. 

Otone  loimp  Depr  . »I4 

Telerhron  I>ept,  . 

tieneral  Transformer  t  ompany  ..  2#0 

Gertsrh  Products  In*’ . J#" 

G.  M.  laboratories.  Im* . *#1 

tiraphite  Metallltlna  Corp . 152 

tireen  Instrument  to . *60 

Guardian  Ele<*trir  Mf*.  Co  .  221 


Hardwick.  Ulndlr,  litr  ■  .  ■ 

Hathaway  Instrument  Co  . 

llaydon  Company,  .A.  W 

Heath  t'ompany 

Helland  Research  Corp«tratloii 

llell-Coll  Corporation . 

Hellpot  Corporathm 
Hermetic  Heal  l•r«Mluets  t  ompan 
Hewlett-Parkarfl  t'ompany 
ilohson  Bros. 

Ifoitier-t'alMd  DUInIou  of 

National  Pneiimatir  Co.,  Inr  . 
Hudson  Wire  t  om|»an.«  . 


Improved  Heamless  Wire  t'ompany  .•  2^ 

Inilustrlal  Condenser  t‘on» . .*•  260 

Industrial  Klertronlrs  Inrnrporateii  152 

Instrument  Resistors  Comimny  . 178 

International  Nickel  Company.  Inr.....«  lift 

International  Rertifler  t'orporatlon . 149 

International  Resistance  Co. . 4«  5 

Irvington  Varnish  ft  Insulator  t'ompanp  17 

.Im'kson  Electrical  Instrument  Company  2#6 

.letTcrs  Klectronlcs,  Inc . 2#5 

.Irlllir  MfK.  Corp.,  C.  O.  ..158 

.lensen  Manufacturinx  Company .  41 

Johnson  Co.,  E.  F . .  146 

Jones  INr.  Howard  B.  Cinch  Mfy.  Corp..  179 

Joy  Manufacturing  Company . 15. 


Keithley  Instruments  . 266 

Kenyon  Transformer  Company.  Inc .  169 

Kester  Holder  Company .  187 

Knights  Co.,  James .  228 

Kollsman  Instrument  Corp .  #8 


lambda  Klectronlcs  t'orporalion  . 

Lampkin  loUmratorles,  Inr . 

Iapp  Insulator  Co.,  Inc . 

LeMs  ft  Northrop  Co . 

l.enx  Electric  Manufacturing  Co.... 

l^wts  ft  Kaufman.  Inc . 

fowls  Engineering  Co . 

fowls  Spring  ft  Manufacturing  Co.  . 
Unde  Air  Products  Co..  A  IRrlsion 
Union  Carbide  ft  ('arbon  Corp. 

Litton  Industries  . 

lord  Manufacturing  ('ompany . 

lorentien.  Inc.,  H.  K . .  •  . 


Magnecord,  Inc . 158, 

Mallory  and  Company,  Inc.,  P.  K  .  5#, 

.Marlon  Electrical  Instrument  Company.. 

Markem  Machine  Company . 

McGraw-Hill  Book  Co . 

Metal  Textile  Corroratlon . . 

Metals  ft  Control  Corp.. 

General  Plate  Dir . . . 

Mlco  Instmment  t'o . 

Mlllen  Mfg.  Co..  Inc..  James  . 

Milo  Radio  ft  Electronics  Corp . 266, 

Miniature  Precision  Bearing,  Inc  . 

MInncapolls-Honey well  Regulator  Co... 

MItchell-Rand  Insolation  Co,.  Inc . 

Mosinee  Paper  Mills  t'ompany . 


Kastman  Kodak  Compan>.  Industrial 

Optical  Sales  DIv . 171 

Edo  Corporation  .  62 

Elsler  Engineering  Company,  Inc.  .  .  .263,  279 

Eltel-McC^llough.  Inc.  .  78 

Klectra  Mfg.  Company  .  156 

Electrical  Industries.  Inc  .  267 

Electrical  Reactance  Corp .  25 

Electro  Motive  Mfg.  Co..  Inc  .  65 

Electro-Voice.  Inc . 188 

El-Tronlcs.  Inc .  279 

Erie  Resistor  Corporation .  60 


Fairchild  Camera  ft  Instmment  Corp.  . . .  260 
Federal  Telephone  ft  Radio  Corporation  .  109 

nitron  Co.,  Inc.,  The .  0 

Ford  Instmment  Company .  230 


National  Company.  Inc . 

National  Moldlte  Company . 

National  Radiator  f'ompany, 

inastlr  Metals  DIv  . 

National  Varnished  Products 

C'orporatlon.  The  . 

Neo-HIl  Corporation . 

New  Hermes.  Ine . 

New  York  Transformer  Co.,  Inc . 

Ney  Company,  J.  M . 

North  American  .Aviation.  In<‘ 

North  Electric  Mfg.  Co . 

Northern  Radio  C'o..  Inc. 
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A  compltte  and  self-contained  Electronic  Instrument. 
Incoroorates  a  TRUE  BEAM  CURRENT  Test  Circuit. 
Checks  overall  electron-fun  oerformance  for  o'ooor- 
tionate  picture  brifhtness.  Additional  tests  for  Kcel- 
eratinf  anodes  and  deflection  plate  elements. 

The  Precision  CR'30  should  not  be  confused  with  mere 
adapters  connecting  to  ordinary  receiving  tube  testers 
which  were  never  designed  to  meet  the  very  special¬ 
ized  needs  of  CR  tube  checking  Similarly,  it  is  not  to 
be  confused  with  neon-lamp  units  or  similar  devices  of 
limited  technical  merit  and  which  do  not  check  all  CR 
tubes  or  all  tube  elements. 

6ENEIUU.  AND  TECHNICAL  SPECIFICATIONS 
■k  Test,  AH  Mtdtrn  Cathode  Ray  Tubes.  Tests  AH  CR 
Tube  EleoMots;  Not  just  a  limited  few. 
it  Froo-Poiiit  14  lever  Eleowiit  SelecUon  Systcoi,  Inde¬ 
pendent  of  multiple  base  pin  and  floating  element 
terminations,  tor  Short,  Leakage  and  Quality  Tests. 
it  TrtM  leaai  Carreet  Test  CirteH  checks  all  CR  Tubes 
with  Electron-gun  in  operation.  It  is  the  Electren  Boam 
(and  NOT  total  cathode  emission)  which  traces  the  pat¬ 
tern  on  the  face  of  the  CR  tube.  The  significance  of  the 
above  rests  in  the  fact  that  Beam  Current  (and  picture 
brightness)  is  primarily  associated  with  the  condition 
of  the  cantor  of  the  cathode  surfKe  and  not  the  overall 
cathode  area. 

it  Vettagt  Regulated,  Bridge  Type  VTVM  affords  super¬ 
sensitive  tube  quality  indications  and  positive  check 
of  low  current  anodes  and  deflection  plates. 
it  Micre-liM  Veltagt  Adjustment  Mctcr-eienitercd  at 
filament  supply. 

it  Accaracy  of  test  circuits  closely  maintained  by  use 
of  factory  adjusted  internal  calibrating  controls;  plastic 
insulated.'  telephone  type  cabled  wiring;  highest  qual¬ 
ity,  conservatively  rated  components. 

-b  Beilt  In,  High  Spend,  Rtllcr  Tnbt  Chart. 
it  Test  Cirenits  Transformer  Isolated  from  Power  Line. 
it  AH"  Full  Vision  Meter  with  scale-plate  especially 
designed  for  CR  tube  testing  requirements. 

it  it  it 

SERIES  CR-M-ln  hardwood,  tapered  portable  case. 
17L<i~  X  nSk'  X  SV.'.  Complete  with  standard  12  pin 
tube  cable  and  universal  CR  Tube  Test  Cable. 

Skippiiic  Weight:  22  lb* . Nbt  Prict;  SM.TS 

Sm  the  naw  Ci-30  on  diipfay  of  iMdinf  .(Mlronic 
.quipmanr  distnk»t9f$.  P(oc.  rovr  Ofdtft  now  to  ouvro 
oorlioxl  poMiblo  do(ivory 
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SCALC 


Input  stages  of  the 
amplifier  are  shock 
0  mounted  to  reduce 
microphonics. 


The  amplifier 
is  completely 
0  shielded  to  prevent 
hum  pick-up. 


The  power  supply  is 
completely  shielded  to 
^  prevent  hum  radiation 
in  adjacent  equipment. 


The  New  Daven  Electronic  Voltmeter,  Type  170*A 

is  a  superior,  portable  instrument,  ideal  for  general  laboratory 
and  production  use.  It  is  built  with  typical  Daven  precision  to 
measure  accurately  A.C.  sinusoidal  voltages  over  a  frequency 
range  from  10  to  250,000  cycles  and  a  voltage  range  from  .001 
to  100  volts. 


for  completely 
detailed 
catalog  data. 


Large,  eosy-to-reod,  illuminated,  meter  scale  on  which  all 
readings  may  be  made. 

Accuracy  +  2%  over  entire  frequency  range. 

Output  jack  and  separate  volume  control  for  using  Voltmeter 
as  wide-range,  high-gain  amplifier. 

Construction  permits  readings  independent  of  normal  power 
line  variations. 

Meter  scale  has  both  voltage  and  decibel  ranges. 
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I.  WALLET 
A^plicetiM 
Evfiiiftriiif 


A  nation-wide  sales  and  engineering  service 

to  solve  your  tube  and  component  problems 


*(EAST)  Harrison  6-8000,415  S.  5th 5t., Harrison.N.J. (MIDWEST) 
Whitehall  4-2900,  589  E.  IlUnois  St.,  Chicago,  Ill.  (WEST)  Trinity 
5641,  420  S.  San  Pedro  St.,  Los  Angeles,  CaliL 


L.  T.  WEACIE  a.  E.  aELSON  W.  0.  LEAHY  ,  M.  SPIVACK 

T«k«  Pam  a  PiaM  Sll«,  •aa't  FiaM  SalM,  Caa't  FiaM  Salat,  Caa*! 

Micliiocfy  Seles 
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Ja  Ha  HALUEN 
Afflicetieo 

Eefiiicerief 


At  your  service  —  u'htn  and  where  you  want  them  —  these 
seasoned  experts  devote  their  time  exclusively  to  the  problems 
of  equipment  manufacturers  and  government  agencies. 

In  addition,  the  service  of  three  completely  equipped  applica¬ 
tion  engineering  laboratories,  in  Harrison,  N.  J.,  Lancaster,  Pa., 
and  Chicago,  Ill.,  are  at  the  disposal  of  all  RCA  tube  and  com¬ 
ponent  customers.  Through  these  laboratory  facilities,  equip¬ 
ment  manufacturers  can  avail  themselves  of  RCA’s  extensive 
engineering  skills  and  tube  and  component  experience. 

RCA  maintains  conveniently  located  district  offices  in  Har¬ 
rison,  Chicago,  and  Los  Angeles.  To  put  RCA’s  sales  and  engi¬ 
neering  organization  to  work  for  you,  phone  the  nearest  office* 
...  or  write  RCA,  Commercial  Engineering,  Section  42GR, 
Harrison,  New  Jersey. 
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